
Geometry

Answer the following questions : (Calculator is allowed)

Il Ctroose the correct answer from those given :

E ffre sum of any two side lengths of a triangle is ........"..... the length of the third side.

(a) smaller than (b) equal to (c) greater than (d) twice

E tf the two circles M and N are touching externally and their radii lengths are 4 cm.

and 9 cm. r then MN = """""""' cm.

(a) 4 (b) s (c) 9 (d) 13

E ffre sum of measures of two supplementary angles equals

(a) 90' (b) tgo' (c) 270" (d) 360"

E ffre type of the inscribed angle opposite to an arc greater than the semicircle

is .'..,,....',... angle.

(a) an acute (b) a right (c) an obtuse (d) a straight

E tf ngCD is a cyclic quadrilateral r m (LC) =2m(L A) r then m (Z C) = """""""'o

(a) 30" (b) 60' (c) 90' (d) 120'

E AnC is a triangle in which m(L 4t) = 40" t m(L C) = 70" : then the number of

axes of symmetry of this triangle equals

(a) I (b) 2 (c) 3 (d) 4

E tul In the opposite figure :

HA= HD : m (Z DAH) = 35o tm(LABC) = 110"

S Find with proof : m (Z H)

@ Prove that : ABDH is a cyclic quadrilateral.

lbl In the opposite figure :

Id ir a tangent to the circle at B

tm(L DBC) = 140o

Find with proof :

E m (z ABD)

E m (LH)
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E fut In the opposite figure :

Xy l, a diameter in the circle M : m (Z LMY) = 60o

Find with proof : Em (LXZY)

@m(LYZL)

[b] Using the geometric tools r draw the equilateral triangle whose side length is 5 cm.

r then draw the circumcircle of it.

E tut In the opposite figure :

ABCD is a cyclic quadrilateral

o Adbir""ts l- BAD

and m (Z BAC) = 50o

Find with proof z m (L BCD)

[b] In the opposite figure :

M and N are two intersecting circles at

AandC,l\AEr AB

and intersects the circle M at X : HX = DO

Prove that : AB = AC

50" t

DC

E tut In the opposite figure :

AD- : BC *" two diameters in the circle M

tm(LCMD) =40",nOllgH

Find with proof : [Im (/ AMB)

tal*rffil

tbl In the opposite figure :

AX and AY *r* two tangent-segments

to the circie M at X and Y respectively

t m (L AMX) = 65o and AX = 6 cm.

Find with proof : E ttre length of AY

@m(LAXM)

Em (z XAY)
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Finol Exominotions

Answer the following questions :

@+ @)^[i (d)2

tl Ctroose the correct answer :

EThe two diagonals are equal in length and non-perpendicular in the

(a) square. (b) rhombus. (c) rectangle. (d) parallelogram.

E If the straight line is a tangent to the circle of diameter length 8 cm. : then the distance

between the straight line and the centre is .......'..."" cm.

(a) 3 (b) 4 (c) 6 (d) 8

E The length of the side opposite to the angle of measure 30' in the right-angled triangle

equals the length of the hypotenuse.

@)+

Efne inscribed angle which is drawn in a semicircle is

(a) acute. (b) obtuse. (c) straight. (d) right.

@The point of concuffence of the medians of the triangle divides each of them in the

ratio of from the base.

(a)1.:2 (b)2:1 (c)1:3

El If ABCD is a cyclic quadrilateral : m (L A) = 60o

(a) 60" (b) 30" (c) 90"

(d)3 :2

rthenm(ZC)=

(d) 120'

E fut In the opposite figure :

naC f AB ,AM = 13 cm.

rMC=5cm.

Find : The length of each of AB and CD

lbl In the opposite figure :

AC ll tr,tO

tm(L CAB) = 40"

Find with proof t m(LABD)
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E t"t In the opposite figure :

m (Z HAD) = 86'

tm(LDCE) =94"

Prove that : ABCD is a cyclic quadrilateral.

tbl In the opposite figure : 
E c B

m(L A) = 50" : AB , AC are two tangent-segments to the circle M '-.c
Find:Em(/ABC) /7\----

Em(zMCB) ( '(l ) '>^
Em(zcMB) V

B

a [a] In the opposite figure :

ABC is an inscribed triangle in a circle M

tm(LB)=m(LC)

: X is the midpoint of AB , MY f AC

Prove that: MX = MY

lbl In the opposite figure :

m(LA)=28or1111ffi;=30o

Find: * @l

E tut In the opposite figure :

m (Z BCD) = 70"

t m (L ADB) = 30o

Find with proof z m(L ABD)

lbl In the opposite figure :

E anO ffi ur" two tangents to

the circle at C and B

tm(LA) = 40"

, Adll eH

Find with proof : E m (Z CHB)

E'"fffi1
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Finol Exominotions

@ If two polygons are similar : the ratio between the lengths of two conesponding sides

is 1 : 3 and the perimeter of the smaller polygon is 15 cm. r then the perimeter of the

greater polygon is ....'......... cm.

(a) 30 (b) 45 (c) 60 (d) 7s

E tut In the opposite figure :

A circle of centre M r D is the midpoint of AB

,METAC

: MD = ME and m(LB) =70"

Find with proof : m (Z A)

lbl In the opposite figure :

A circle of centre M r m (Z BMC) = 100o

t m (L ABD) = 120"

Find with proof z m (L DCM)

E tut In the opposite figure :

Ee AB,EfiAB

, tr, (nt; = 110o

and m (L CBE) = 100o

Find:m(ZBDC)

lbl fn the opposite figure :

AB and AC are two tangent-segments

to the circle at B and C

tm(L A) = 50" ;m(L D) = 115"
+

Prove that : BC bisects L ABE

E tut In the opposite figure :

AB , CB are two chords in the circle whose radius length is 5 cm.

, m l- AB intersecting Ag ut D and intersecting the circle at E

r X is the midpoint of BC rAB = 8 cm. tm(LABC) = 56o

Find : m (Z DMX) r the length of DE
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lbl In the opposite figure :

eg ir a diameter in the circle rffi n 6 = 1U1

m (fr) = 8ootm(LAEC) = 30o and

^Find : m (CD)

E tut In the opposite figure :

ABC is a triangle drawn inside a circle

,76 i, a tangent to the circle atA

, X CAB, Y eAC where XV ll nC

Prove that : ffi ir a tangent to the circle passing through

thepointsArXandY

lbl In the opposite figure :

Rg ir a diameter in the circle M

: X is the midpoint of AC and ffi intersects

the tangent of the circle at B in Y

Prove that : E ffre figure AXBY is a cyclic quadrilateral. Y

E petermine the centre of the circle passing through the vertices of the

quadrilateral AXBY

Answer the following questions : (Calculators are allowed)

tl Choose the correct answer from those given :

E tf enCD is a cyclic quadrilateral : where m(LB) = 50o r then m (LD) =

(a) 25" (b) SO" (c) 100" (d) l:O'

E fne point of concurrence of the medians of the triangle divides the median by the

ratio ............... from the base.

(a) 7 :2 (b) 2:1 (c) 1 :3 (d)3:1

E ffr" measure of the arc which represents half the measure of the circle equals

(a) 180' (b) go' (c) 120'

E t, A ABC : if (BC)2 = (AB)2 + (AC)2 : rhen m (L At) = ......,........o

@) zqo"

(d) tzo'
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Ettre inscribed angle drawn in a semicircle is

(a) acute. (b) obtuse. (c) right (d) straight.

E fne angle of measure 20" is the complementary angle of the angle of measure

(a) 20' (b) 40" (c) 70' (d) 120'

E trt In the opposite {igure :

AB and AC are two chords in the circle M

r D is the midpoint of AB r H is the midpoint of AC

tm(L BAC) = 60o Find : m (Z DMH)

lbl In the opposite figure :

ABC is a triangle inscribed in a circle
<+

: BD is atangentto the circle atB t X €AB

and Y C BC : where XV il ED

Prove that : AXYC is a cyclic quadrilateral.

E tul In the opposite figure :

AB and AC *. two chords equal in length in

the circle M : X is the midpoint of AB

and Y is the midpoint of AC

Prove that : XD = YE

lbl fn the opposite figure :

M is a circle

tm(L CMA) = 150o

f ind : m (Z CDA)

E fut In the opposite figure :

AB and AC ur" two tangent-segments

to the circle at B and C r m (L A) = 40"

Find with proof : m(LD)

lbl fn the opposite figure :

gC ir a diameter in the

circle M , ED l- BC

Prove that : ABDE is a cyclic quadrilateral.
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E tul In the opposite figure :

A r B and C are three points lie on the circle M where

m@')=*(ft)=*1G;
Find by proof : m (l- A)

[b] In the opposite figure :

ABC is a triangle inscribed in the circle M

tm(LA) = 30"

Prove that : A MBC is an equilateral triangle.

Answer the following questions : (Calculator is allowed)

Goometry

Il Ct oore the correct answer :

E fn" number of circles which passes through three collinear points is .'...'.....'...

(a) zero. (b) 1 (c) 3 (d) infinite.

@ A square has a surface area of 50 cm? r then the length of its diagonal is ....'....'..... cm.

(a) 5 (b) to (c) 1s (d) 2s

E egC is a triangle , (AC)2 > (AB)2 + @C)2 : then L ABC is ....'.....'....

(a) obtuse. (b) acute. (c) right. (d) straight.

E ffr" measure of the arc which equals third the measure of the circle is ...............

(a) 60" (b) go' (c) 120" (d) 24O"

E anCp is a cyclic quadrilateral r m (L A) = 3 m (L C) r then m (L A) = ...............

(a) 90" (b) +5' (c) 135" (d) 120"

E ffr" measure of the reflex angle of the angle that is measured 100' equals

(a) 80' (b) go' (c) 200" (d) 260.

E tut rn the opposite figure :

XYZrs a triangle inscribed in a circle M

: D : E are the midpoints of XY ,Xzr"rp"ctively

:MD=MErm(ZDME)=120o

Prove that : L)(YZ is an equilateral triangle.
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lbl In the opposite figure :

en ir a diameter in the circle M

,ag//CD

,*(6)=100o
Find with proof : n(LAEC)

E tut In the opposite figure :

A circle with centre M

tm(L BMD) = 150o

Find with proof : m(L BCD)

lbl In the opposite figure :

AD is atangentto the circle atA

r ABC is a triangle inscribed in the circle

,XCAB,YGAC

,XYlnC
Prove that :

the points A

76 ir a tangent to the circle passing through

:XandY

E Iul Two circles M and N with radii lengths 8 cm. and 6 cm. respectively

Find the length of MN in each of the following cases :

@ The two circles are touching externally.

E The two circles are touching internally.

@ The two circles are concentric.

lbl In the opposite figure :

AB , AC ut" two tangent-segments to the circle M

atB rC, AB ll CD tm(LBMD) = 130o

Find with proof : m (Z A)

E tut In the opposite figure :

Ag i, a diameter in the circle M

, BC i, a tangent-segment to the circle at B

,MEf AD rAM= 4cm. rBC=6crn.

@ Prove that : EMBC is a cyclic quadrilateral.

@ Find : The length of AC
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lbl In the opposite figure :

m(m)=ttt@)

,aDnnE=1c1

Prove that : AC = BC

Answer the following questions : (Calculators are allowed)

tm(L CAB) = 40o

^r then m (AC) = """""""'

(d) 30

(d) ls

(d) +

(a) an infinite number.

(c) single axis.

E.l In the opposite figure :

If M is a circle t m (LBAD) = 50o

: then m (Z BCD) -
(a) 50'

(c) 260"

(b) zero.

(d) three axes.

(b) 130'

(d) 65'

@+@+ (o)+

I Ctroose the correct answer :

E fne rhombus in which the lengths of its diagonals are 12 cm. r 18 cm. r its area

is '..'.....,.,..' cm?

(a) 108 (b) 216 @) 5a

E In the opposite figure :

Ag ir a diameter of the circle M

(a) 50' (c) 100"

(a) 2 (b) 4 (c) 8

E ffre number of axes of symmetry of a circle is .'...'......'..

(b) 40"

E ff U r N are two circles touching externally r the lengths of their radii are 3 cm.

and 5 cm. : then MN = .'............. cm.

@ The length of the opposite side of the angle with measure 30o in the right-angled

triangle equals the length of the hypotenuse.
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E tut In the opposite figure :

A ABC is inscribed in a circle

, AD ir a tangent to the circle atA tXV f nC

Prove that : 76 ir a tangent to the circle passing

through the points A r X and Y

[b] In the opposite figure :

IfMisacircle

tm(LMAB) = 50o

r find with proof : Em (Z ACB) Em fffiD'l

E tut In the opposite figure :

The circle M O the circle P = {e' n}

,asni,rN={c},DGm
,MXfADandMYfBD
Prove that : MX = MY

lbl In the opposite figure :

ag i, a diameter of the circle M

,1^gttCD,*@l=80o
^andm(AE)=100"

Find with proof z m (L DEB) t m (L AWE)

E tut In the opposite figure :

XYZD is a cyclic quadrilateral

, W GYf where m (Z WXD) = 80o

tm(LY = + m(LD)

Find with proof : Em (LZ) Em (z D)

lbl In the opposite figure :

AB , AC *" two chords equal in length in the circle M

: D is the midpoint of AB : E is the midpoint of E
t m (L BAC) = 60o

@ Find with proof z m(L XMY)

@ Prove that : XD = YE

(yl : p )yol6rtclyl (L-rJ<)otil- o!iL^) )Ehcl 201
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AB and ZE u." two tangent-segments to the circle M

, AM n BC = {D} tm(LBAM) =20o

Find with proof : E m (Z ACB)

p m (z BEC)

lbl In the opposite figure :

ABCD is a quadrilateral:AB = BC = AC

:AD = DC : m (Z ACD) = 30o

Prove that : ABCD is a cyclic quadrilateral.

Answer the following questions : (Calculators are permitted)

tl Ctroose the correct answer from those given :

S A tangent to a circle of diameter length 8 cm. is at a distance of .....""""" cm. from its centre.

(c) 6

E tut In the opposite figure :

(a) 3

(a) 3 (b) 4 (d) 8

E The sum of measures of the interior angles of the quadrilateral equals

(a) 180' (b) 270" (c) 360' (d) 120"

E fne inscribed angle opposite to the greatest arc in a circle is """""""'

(a) acute. (b) right. (c) obtuse. (d) reflex.

(d) e

@ The number of diagonals of the pentagon is """""""'

E] A circle can be drawn passing through the vertices of a """""""'

(a) rectangle. (b) trapezoid. (c) rhombus. (d) parallelogram.

E The area of a square is 100 cn?. , then its perimeter is """""""' cm.

(b) 20 (c) 30 (d) 40

(b) s (c) 7

(a) 10

E t"t Find the length and the measure of the arc which is opposite to an inscribed angle of

measure 45" in a circle of radius length 7 cm.

lbl In the opposite ligure :

AB , AC are two chords equal in length in the circle M

: X r Y are the midpoints o1ffi , 4g

respectively r m (Z CAB) =Jlo

@ Find : m (L DME) @ Prove that : XD = YE
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E fut In the opposite figure :

ABC is a triangle drawn in a circle

,On tteC

Prove that : m (Z DAC) = m (Z BAE)

lbl In the opposite figure :

E i* a diameter in the circle M

: D is the midpoint of fr
t m (L ABC) = 40"

Findbyproof zm(L DAB)

B fut In the opposite figure :

ffi ir a diameter in the circle M

,DGAE ,D#AB,DEraE' A

,cGG,dnDE=1e1
Prove that : ACDE is a cyclic quadrilateral.

lbl In the opposite figure :

AABC is a right-angled triangle atA

:AC = 3 cm. : BC = 6 cm. tm (LBAD) = 60o

Prove that : e.fr i. a tangent to the circle passing through

the vertices of AABC

E trt In the opposite figure :

AB, E 
- 

two tangent-segments

to the circle M , AB ll CD

tm(L BMD) = 130o

E Prove that : eE bisects L ACD

lbl fn the opposite figure :

ABCD is a quadrilateral drawn inside a circle

tm(LABE) = 100o

tm(L CAD) = 40o

Provethat:m(6)=*(ffi)

@fina:m(ZA)
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Answer the following questions :

Il Choose the correct answer :

EIf the two circles M and N are touching internally : the radius length of the circle

N = 3 cm. and MN = 5 cm. r then the radius length of the circle l\z[ = """""""' cm.

(c) 5(a)2 (b) 8 (d) e

BThe number of the common tangents of two distant circles is """""""'

(a) 1 (b)2 (c) 3 (d)4

@If the figure ABCD is a cyclic quadrilateral : m (L A) =Jlo

:then m(LC) = """""""'

(b) 110' (c) 90" (d) 180"

(a) 30 (b) 6 (c) 10 (d)t2

EIt tfre length of the diagonal of a square is 12 cm. I then its area is """""""' cm?

(a)72 (b)144 (c) t2

E ffre sum of the exterior angles of the triangle equals

(a) 120' (b) 180' (c)270"

(a) 70"

Effreareaof atriangle=30cm?andoneof itsheights=6cm. rthenthelengthof the

base which is corresponding to this height = """""""' cm.

(d)24

(d) 360"

E tut In the opposite figure :

MA=5cm. rAB=12cm.

, E i, a tangent-segment to the circle M at A

Find : The length of BD R l2cm. A

[b] Using your geometric tools r draw AB with length 6 cm. : then draw a circle passing

through the two points A and B whose radius length is 5 cm. How many circles can

be drawn ?

E tul In the opposite figure :

M and N are two circles with radii lengths 10 cm.

and 6 cm. respectively and they are touching internally at A

, AB i, a common tangent-segment for both.

If the area of A BMN = 24 c& : find : the length of AB
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[b] In the opposite figure :

ng // cD

Prove that : m (Z AED) = m (LBEC)

E tul In the opposite figure :

AB , AC are two chords equal in length in the circle M

: X is the midpoint of AB , Mf inbrsects the circle at D

, ffi -l- AC intersecting it atY and intersecting the circle at E

Prove that : XD = YE r m (Z YXB) = m (L XYC)

lbl In the opposite figure :

AD=CD

t m (L ACD) = 40"

tm(L B) = 80'

Prove that : ABCD is a cyclic quadrilateral.

C

D

/\

\,o./

B

E tut In the opposite figure :

ABC is a triangle inscribed in a circle
<+

r BD is a tangent to the circle at B

,X GAB TYGBC r where XV IED
Prove that : AXYC is a cyclic quadrilateral.

lbl In the opposite figure :
+ +
AB : AC are two tangents to the circle at B and C

tm(LA) = 70'

tm(L D) = 125"

Prove that :E BC = CE tr Af ilBr,

Answer the following questions : (Calculator is allowed)

r then its surface area is . . . . '. . ' 
"*?

(c) 36 (d) 48

tl Ct oose the correct answer from those given :

E a square : its side length is 6 cm.

(a) L2 (b) 24
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EABCD is a cyclic quadrilateral in which m (Z B) = 70o r then m (Z D) =

(a) 50" (b)70' (c) 100" (d) 110'

Efne measure of the exterior angle of an equilateral triangle at one of

its vertices equals

(a) 120 (b) 100" (c) 60" (d) 30'

Effro circles M andN rthe lengths of theirtwo radii are 9 cm. and 5 cm.If MN = 6 cm.

: then the two circles are ...:..........'

(a) touching externally.

(c) distant.

Eln the opposite figure :

le ttCD , m (Z B) = 40o

(b) intersecting.

(d) touching internally.

(b)40"

(d) 100'

r then m

(a)20'

(c) 80"

(BD

Ettre length of the side which is opposite to the angle with measure 30o in

a right-angled triangle is equal to '.....".....'. the length of the hypotenuse.

(a) double (b) rhird (c) quarter (d) half

E t"t In the opposite figure :

AB , AC *" two chords equal in length in the circle M

r Y is the midpoint of AC , MY intersects the circle M

at9 tMT f AB int"r."cting it at X and intersecting

the circle M at D Prove that : YE = XD

lbl In the opposite figure :

CD is a tangent to the circle M at D

tm(L C) = 40o

Find : m (m) the smaller.

E ful In the opposite figure :

en is a tangent-segment to the circle M at A

:MA=6cm.:AB=8cm.

Find : The Iength of DB
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[b] fn the opposite figure :

E €G tm(LABE) = 100o

t m (L DAC) = 40"

Provethat:m( )=m (ftDA

g lal In the opposite figure :

AB , AC are two tangent-segments to the circle M

tm(LA) = 50"

Find : m (Z ABC) tm(L BMC)

lbl fn the opposite figure :

eclng
tm(LAMB) = 140o

Find:m(ZCAD)

E fut rn the opposite figure :

ACnBD={s},AD-/BC

tm(L DBC) = 40o

tm(L DEC) = 80o

Prove that : ABCD is a cyclic quadrilateral.

lbl rn the opposite figure :

AABC is drawn inscribed in the circle
+

: AX is a tangent to the circle ,DE ll BC
+

Prove that : AX is a tangent to the circle passing

through the points A : D and E

1ri-,J--Ut+!

Answer the following questions : (Calculator is allowed)

Il Cnoote the correct answer from those given :

[I ffre number of axes of symmetry of an isosceles triangle equals

(a) zero. (b) t @)z (d):
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@ A tangent to a circle of diameter length 6 cm. is at a distance of ......'.....,.. cm.

from its centre.

(c) 3

E tf urn(X+ 10") ={Twhere Xis the measure of an acute angle : then \,= ...............

(a) t2 (b) 6 (d) 2

(a) 30" (b) 45. (c) 50' (d) 60"

[4 Vt and N are two intersecting circles r both their radii lengths are 3 cm. and 5 cm.

r then MN C

(a) ls ,".[ 1u) ]- * ,21 (c) lo ,2[

E ttre measure of the inscribed angle drawn in a semicircle equals

(a) 45" (b) 90"

(d) 12,, 8[

(d) 180"

E fn the opposite figure :

If m(LA) = 120"

: then m(LC) = .'........,...'

(a) 60'

(c) 120"

(c) 120"

(b) 90'

(d) 180"

E tut In the opposite figure :

AB and AC ur. two chords equal in length in the circle M

r X is the midpoint of AB r Y is the midpoint of AC

tm(LCAB) ='70o

E Calculate : m (Z DME)

E Prove that : XD = YE

lbl In the opposite figure :

ABC is an inscribed triangle inside a circle

'OBleC
Prove that : m (Z DAC) = m (Z BAE)

E tut State two cases of cyclic quadrilateral.

lbl In the opposite figure :

ABCD is a quadrilateral in which AB = AD

tm(L ABD) = 30o tm(L C) = 60o

Prove that : ABCD is a cyclic quadrilateral.
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E frt In the opposite figure :

A circle is drawn touching the sides of the triangle ABC

AB , BC , AC atD tE r F resPectivelY

:AD = 5 cm. :BE = 4 cm. r CF = 3 cm.

Find : The perimeter of AABC

lbl In the opposite figure :

CD is a tangent to the circle at C

,6 ttAB ,m(zAMB)=720"

Prove that : The triangle CAB is an equilateral triangle'

E t"t In the opposite figure :

m(LA)=30o r-(G) =120"
-^ ,^

rm(BC)=m(DH)

E Find , r" (G) the minor arc.

@ Prove that : AB = AD

lbl In the opposite figure :

AB and AC ur" two tangent-segments to the circle

atB andC:m (LA) =50o

tm(L CDE) = 115o

Prove that : tr Bebisects L ABE

@Cn=Cn

Answer the following questions :

tl Ctroose the correct answer from those given :

E m tne circumference of a circle = 8 X[ cm. : then the length of its diameter = """""""' cm.

o
120

(a) 2 (b) 4 (c) 8 (d) 16

E If the length of the base of a triangle is 16 cm. and its corresponding height is 9 cm.

: then its area - """""""' ct t?

(c) 36 (d) t44(a) 25 (b) 12

(YV : 1)Yol,srle lY/ (utJ!)-lil - -l:':Q: )l4lsdl 209
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E fne centre of the circumcircle of a triangle is the intersection point of ...:,....:...:.;

(a) the axes of symmetry of its sides. (b) its heights.

(c) the bisectors of its interior angles. (d) its medians.

f U and N are two circles touching externally : the two radii lengths are 3 cm. and 5 cm.

r then MN = ..'............ cm.

(a) s (b) s (c) z (d):

E tn the opposite figure :

If AB is a diameter in the circle M

tm(L B) = 50'

r then m (Z A) = ."'..'.."....

(a) 40' (b) so' (c) 90' (d) too"

@ tn the opposite figure :

If m(LA) = Xo

tm(L C) = (3 X)'

r then f,,- ........'......

(a) 15" (b) +5. (c) 95. (d) t:S"

and intersecting the circle at X , i\m f AC intersecting it at E and intersecting the circle at y
Prove that : DX = EY

E fut In the opposite figure :

AB and DC ar" two chords intersecting at E

rAE = DE

Prove that : eO I C

lb] rn the opposite figure :

AD=CD

tm (L ACD) = 30o

tm(L B) = 60'

Prove that : The figure ABCD is a cyclic quaclrilateral.
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Finol Exominotions

E tulfn the opposite figure :

AB and AC are two tangents to the circle at B and C

tm(LA) = 50"

tm(L CDE) = 115o

Prove that : BC bisects L ABE

tblln the opPosite figure :

E €cE r such that m (z ABE) = 85o

rm(fr)= 110o

Find:m(ZADB)

E talfn the opposite figure :

Misacircle,6nffi=ta)
, m (Z BMD) = 40o t m (L EMC) = l00o

Find:m(ZA)

tblln the opposite figure :

76 it a tangent to the circle

,7611xv
Prove that I The figure XYCB is a cyclic quadrilateral.

Answer the following questions :

tt Choose the correct answer from those given :

f The measure of the inscribed angle drawn in a semicircle is

(a) 180' (b)90' (c)45"

@The measure of the exterior angle of an equilateral triangle

(a) 60" (b) 120' (c) 180"

EIn the opposite ligure :

The measure of the central angle LAMC = 80"

r then m (Z ABC) - "' ' "'

(a)80" (b) 160" (c)40'

(d)60"

is ... . . .. . . . ... .'

(d)45'

(d) 20"
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Geometry

E fne measure of the supplementary angle of the of angle of measure 70o equals

(d) 290"

E] U,Naretwocirclestouchingexternally rtheradiilengthsof themare8cm. r5cm.
r then MN = '...'........., cm.

(a) g

(a) 70'

(a) 1:2

(b) 20"

(b) t:

(c) 110'

(c) 8 (d) s

E fne point of intersection of the medians of the triangle divides each of them by the
ratio ......'........ from the vertex.

(b) 2:3 (c) 3 : 1 (d) 2:1

E fut rn the opposite figure :

lbl In

m

----:-

BC is a tangent-segment to the circle M at B

: D is the midpoint of AE

t m (L ACB) = 45o

Prove that : MD = AD

:m(BD)=60o

rm(EC) =\40"
Find with proof :E m (L A) E m (ft

the opposite figure
,^ -.^
(ED) = m (BC)

n (BD) = 60o

n (EC) = \40"

E tut In the opposite figure :

XCBd tm(LDCX)=100o

t m (L ABD) = 40"

Prove that : AB = AD

[b] In the opposite figure :

ABC is a triangle drawn.inside a circle M

t m (L B) = m (L C) r D is the midpoint of AB

,MEi-AC

Prove that : MD = ME

E tul In the opposite figure :

ABC is a triangle drawn inside a circle

, m is a tangent to the circle at A tOg lf gC

Prove that : ffi t a tangent to the circle passing

through the vertices of the triangle ADE
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[b]In the opposite figure :

A circle M in which

m(L A) = 30o

Prove that : A MBC is an equilateral triangle'

E tutln the opposite figure :

M is the inscribed circle of the triangle ABC :

it touches its sides AB , BC , AC

atD rE rFresPectivelY

rAD = 5 cm. :BE = 4 cm. :CF = 3 cm.

Find : The perimeter of the triangle ABC

lbl In the opposite figure :

CB is a tangent to the circle at B

: E is the midpoint of ffi

Prove that z ABCD is a cyclic quadrilateral.

Answer the following questions :

tf Choose the correct answer from those given :

Engco is a cyclic quadrilateral in which t m (L A) = 40' I then m (L c) =

(a) 40" (b) 50' (c)320' (d) 140"

Bttre sum of measures of the interior angles of the triangle equals

(a) 60' (b) 120' (c) 180" (d) 360"

@M and N are two intersecting circles r both their radii lengths are 4 cm. and 7 cm.

: then MN €
(a;]tt , ""[ (b)]3,-[

EA circle I its radius length = 8 cm. : then its circumference = """""""' cIr.

(a)4 Tl (b) 16 xr (c)64 xL (d) 36 xr

(d)zs fi
[s-lA square r its side length = 5 cm. : then its area - "' """' cr&

(c) lo , :[ (d)13 ,11[

(a)25 (b) 20 (c) 10 xl
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E fn the opposite figure :

m @) = looo ,m @) =4oo

: then m(L A) = ...............

Geometry

(a) 50' (b) :o' (c) 20'

E tul In the opposite figure :

aO i, a diameter in the circle M

, E ir a tangent-segment to the circle atA

: E is the midpoint of DC t m (L B) = 50.

Find with proof z m (L AME)

lbl fn the opposite figure :

DA=DC

t m (LACD) = 35o t m (LB) = 70o

Prove that : ABCD is a cyclic quadrilateral.

E t"t In the opposite figure :

M is a circle r AB = AC

: X is the midpoint of AB

r Y is the midpoint of AC

Prove that : XD = YE

lbl fn the opposite figure :

M is a circle tm(LAMB) = l4O"

,ACffng
Find with proof :E * VD) B m (Z DAC)

E f"l In the opposite figure :

ABCD is a quadrilateral inscribed in a circle
+

rE€AD tm(LCDE)= 100o

,m1ffi; =120"

Find with proof :E m (Z ABC)

lbl rn the opposite figure :

ag ir a diameter in the circle M

t m (L ABD) = 20o

Find with proof :E m (Z ACB)

214

B rn (z CBD)

E * (z BCD)



Finol Exominotions

E t"t In the opposite figure :

AE and Ad *" two tangents to the circle

atBandC

tm(L A) = 50'

Find with Proof : E m (Z ABC)

@ m (LD)

tbl In the oPPosite figure :

ffi it a tangent to the circle atA

,7Grt vx
Prove that : XCDY is a cyclic quadrilateral'

Answer the following questions : (Calculators are allowed)

tl Choose the correct answer from those given :

f The measure of an inscribed angle is ........'...".the measure of the central angle :

subtended by the same arc.

@+ b)+ (") +
@ The circumference of a circle equals length unit'

@)fi,? (b) x[ r (c) 2xlr

(b) 60"(a) 30'

@ The area of a rhombus with a diagonal lengths of 6 cm. : 8 cm. equals

(a) 48 cm. (b) 43 cm? @) 24 cm' (d) 24 cm?

E If the two circles M : N are touching externall] : the radius length of one of them

is 5 cm. r MN = 9 cm. r then the radius length of the other circle equals

(a) 3 cm. (b) 4 cm. (c) 7 cm. (d) 14 cm'

(o+

@) zfi?

@ The number of symmetry axes of a circle equals

(a)1(b)2(c)4(d)aninfinitenumber'

E ABCDis acyclicquadrilateral :whichhasm (LA) = 60o rthen m(LC) = """""""'

(c) 90" (d) 120'

E tut In the opposite figure :

Rg it a chord in the circle M with length 10 cm'

t m (L AMB) = 90o

Find:@m(LA) @ The length of MA
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Geometry

[b] In the opposite figure :

ABC is a triangle in which AB - AC , Bf bisecrs L ABC

and intersects AC atx tc? bisects L ACB and intersects AB at y
Prove that : E eCXy is a cyclic quadrilateral.

Lzlxv //BC

E tut In the opposite figure :

ABC is an inscribed triangle inside a circle

,OF., ttnC

Prove that : m (Z DAC) = m (Z BAE)

lbl In the opposite figure :

ABC is a triangle inscribed in a circle
.+

: AD is atangentto the circle atA

,XeAB

, Y € AC where XV ll gC

Prove that : ffi ir a tangent to the circle passing through the points A r X and y

E frl In the opposite figure :

AB and AC u." two tangent-segments to the circle

at B and C : m (L A) = 50" >m(L CDE) = 115"

Prove that : E Bd bisects L ABE E Cn = gg

[b] In the opposite figure :

Rg it a diameter in the circle M
.e

r BC is atangent at B r m (Z DBC) = 50.

Find:m(ZAMD)

E fut AB and aC1." two chords equal in length in the circle M r X and y *",t" -iApoi*
of AB and AC respecrively : m (Z MXy) = 30o

Prove that : E vtxy is an isosceles triangle. EAxy is an equilateral triangle.

lb] In the opposite figure :

I-E i. a diameter of the circle

tm(L MNL) = 110o

Find:m(ZMLE)
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E
[!c, Ed Eu @c Ed Ea

a
lalInAAHD:'. HA=HD

.'. m (z HAD) = m (Z HDA) = 35'

.'. m (Z H) = 180" - (35' + 35") = 110' (First req.)

.'. m(LH)=m(t- ABC) = 110'

.'. ABDH is a cyclic quadrilateral. (Second req,)

lbl m (Z ABD) = 180" - 140" = 40' (Ftust req.)

, '.' Id is a tangent

,'. m (Z H) (inscribed) = m (Z ABD) (tangency)

.'. m (L H) = 40o (Second req.)

E
tal '. XY is a diameter.

:. n(LXZY)=}}" (Firstreq.)

' .' m (L YZL) -- | n (z vrvrr)
(inscribed and central angles subtendea Uyfi)
.'. m(LYZL) = j , eO'= :O' (Seconrl req.)

E
lal .' m (z BAC) = m (1 DAC) = 50'

..m(ZBAD)=2x50'=100'

r '. ABCD is a cyclic quadrilateral.

.'. m (Z BCD) = 180'- 100'= 80' (The req.)

lbl .' AC- is the comon chord.
e

r MN is the Iine of centres. .'. MN -L AC

r '.' MX = MO (two radii of circle M)

tbI

rHX=DO

,'..MEras
.'. AB =AC

.'. MH=MD

,MDrac

E
lal m (z AMB) = m (L CMD) = 40"

,. m(ZAMB)=+0" .'.m1fr)
,'. eOllSH

.'. *(6F)=*(i's-)=+0"

Answers of Finol Exominotions

(vo.A)

(First req.)

= 40"

(Second req.)

tbl . AX- r fY are two tangent-segments,

.. AY = AX = 6 cm. (First req.)

, . AX ir a tangent-segment .'. lVf X f ,qX

,'. m (l AXM) = 90' (Second req.)

In A AXM : .'. m (Z XAM) = 180" - (90" + 65")

r '. AMbisects z XAY

.'. m (Z XAY) = 2 x 25" = 50' (Third req.)

E
Elc Eb Ea Ed Ea l-ela

a
[a] In A AMC : '. m (Z ACM) = 90'

.'. (AC)'z = (13)'z- (5)2 = Aq

.'. tc =l uq = 0 cm.

, '. N C f Ag .. C is the midpoint of AB

... AB=2AC=Zx12=24cm.

r'. MD=MA=r=13cm.

.'. CD= 13-5 =8 cm. (Thereq.)

tbl . AC // MD I ffi is a transversal.

.'. m (Z AMD) = m (z CAB) = 40"

(altemate angles)

, .' m (l ABD) = j m (z avrl)
(inscribed and central mgles subtended by fD)
.'. m (z ABD) = t x aO" = zo' (The req.)

E
laj '.' m (1 BAD) = 1800 * B5o = 

g4o

.'. m (z BAD) = m (LDCE) = 94

.'. ABCD is a cyclic quadrilateral. (Q.E.D.)

tbl .' AB r I-C are two tangent-segments

.'. AB =AC(Q.E.D.)

125

Answers of governorates'

bxaminations of gebmetry



Geometry

. m (ZABC) = m (Z ACB) - 
180'rs0' - 650

(First req.)

, .' tfrtC f eC

.. m(1ACM)=90o

.'. m (z MCB) = 90" - 65" = 25' (Second req.)

, ,' Ir,tS f AB .'. m (Z ABM) = 90'

From the quadrilateral ABMC :

.'. m (/ CMB) = 360'- (90'+ 90" + 50") = 130"

(Third req.)

@

lal InAABC :'.' m (Z B) = m (Z C)

.'. AB =AC

: .' X is the midpoint of AE

.'. MX--L AB , .' tVtV f AC

... MX = MY (Q.E.D.)

rbl ... m (z A) = ] t- r6Dt - - <6Ftl

:.zB = + [-t6Dl-so"]

.'. so. = - (6D) -:0.

.'.-16D1 =so'+30'=86' (The req.)

E
[a] . ABCD is a cyclic quadrilateral.

.. m (Z BAD) = 180'- 70' = 110"

In A ABD : .'. m (Z ABD) = 180" - (110' + 30")

= 40" (The req.)

tbl . Ae : AE me two tangents .'. AC = AB

In AABC :

.'. m (Z ACB) = m (Z ABC) - 180":40' - 70o
2

.'. m (Z CHB) (inscribed)

= m (Z ACB) (tangency) = 70" (Fistreq.)

, .' Ad I lu- , Ed is a transversal

.'. m (z CBH) = m (L ACB) =70"
(altemate angles)

In A BCH : .', m (L BCH) = 180" - (70o + 70o)

= 40'

.'. * (68) =z- (z BCH) =2 x 40" = 80"
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(Second req.)

E
Ed Ed Eb @c Ea Bc

a
[a] '.' AB is a tangent-segment to the circle M

.'. IrAl r AB .'. m (z MAB) = 90'

r '.' H is the midpoint of ed
... latt r co .'. m (Z MHB) = 90'

From the quadrilateral ABHM :

.'. m (z AMH) = 360'- (90" + 90' + 50') = 130"

(The req.)

tbt m (z A) = f t* t6i> - - t6ts'll

= { ltoo'- ao1 = :s" (The req.)z'

E
[a] InAABM:

'. MA=MB =r
r. m (Z MAB) = m (Z MBA) = 50"

.. m (ZAMB) = 180'-2 x 50' = 80'

, .' m (z ACB) = j m (z ervrn)

(inscribed and central angles subtended by AB )

.'.m(zACB)=jx80'=a0"

, .'-6d)=-(6d) .'. AC=BC

InAABC:

.'. m (z BAC) = m (z Anc; = 
1!Q:-1!: = 7s"

.'. m (Z CAM) = 70'- 50' = 20" (The req.)

lbl .'' AB = cD

.'. MX=MY

.'. XH=EY

,MX-IAB rtrAYf Cn

r','MH=ME=r

a
lal'.'AB//CD

(Q.E.D.)

... . @y =. tfDl
i. m (Z AEC) = m (Z DEB)

Adding m (Z CED) to both sides :

.'. m (Z AED) = m (z CEB) (Q.E.D)

lblInALYZ:'.'ZL=ZY
:. m (L ZYL) = m (L ZLY) = 40"

:. n(LWY)= 180'- 2 x 40" = 100'

t '.' m (/ LZY) r m (Z LXY) = 100" + 80" = 180'

.'. XYZL is a cyclic quadrilateral. (Q.E.D.)
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E
ta] '.' AD r I-E are two tangent-segments to the chcle

.'.AD=AE=5cm.

, ',' Bi- ,EE are two rangent-segments to the circle

.'. BD=BH=4cm.

, '.' eE , G ." t o tangent-segments to the circle

.'. CH=CE=3cm.

.'. The perimeterof AABC = 5 + 5 + 4 + 4 + 3 + 3

=24 cm. (The req.)

Ibl ',' AB , Ad *" ffio tung.nt , .'. AB = AC

InAABC:

". 
m (Z ABC) = m (Z Acn; = 

1!9!10" 
= 65'

r '.' BCDH is a cyclic quadrilateral

.'. m (z CBH) = 180'- 115'= 65'

.'. m (z ABC) = m (Z CBH) = 65"

... Edbi.""t, zABH (e.E.D.)

E
Ed Ec Eb Ec Ed Ed

a
lal .' D is the midpoint of IE

... rrlo r en .'. m (Z ADM) = 90'

: '.' E is the midpoint of AC-

.'. trlE r AC .'. m (L AEM) = 90o

From the quadrilateral MDAE:

.'. m (Z DME) = 3600 - (90o + 90o + 1200) = 60'

r '.' m (Z YMX) = m (z DME) = 60' (v.O.A)

rMY=MX=r

.'. A MXY is an equilateral triangle. (Q.E.D.)

lbl In A ABM :

'.'MA=MB =r
.'. m (z MAB) = m (z MBA) = 50"

.'. m(ZAMB)=

: '.' m (Z ACB) = j m (z Arvrn)

(inscribed and central angles subtended byiE')

.'. m (z ACB) = f x 80' = a0' (The req.)

Answers of Finol Exominotions

E
[a] In the greater circle :

'.' Ir,fe f AS .'. E is the midpoint of AB

... AE = BE (1)

In the smaller circle

r '. ME- -L CD .'. E is the midpoint of CD

.'. cE = DE (2)

Subtracting (2) from (1) :

... AC = BD (Q.E.D.)

tbl'.' m(zA) = | t* 6dl-* t6Dll

:.n"=t[.6d]-++.]

.'. oo"=mGd)-aa'

,. - Gd) = oo' + M" = 104' (The req.)

a
lal In A ABC : '.' AB = AC

;. m (Z ABC) = m (Z ACB)

.'. ImQABC)= { m(zeco)

;. m (/ ABX) = m (z ACY)

and they are drawn on IY and on one side of it

.', BCXY is a cyclic quadrilateral. (Q.E,D.)

tbl '. AE r Id are two tangent to the smaller circle

.'. AB =AC = 10 cm.

, '.' IE ,ID *" t*o tangents to the greater circle

.'. AB = AD = 10 cm.

.'. X+7 = 10 .'. X=3 cm. (The req.)

E
[a] '.' ABCD is a cyclic quadrilateral

.'. m (Z BAD) =

In AABD :,'. m (ZABD) = 180' -(110' + 30')

= 40" (The req.)

lbl In AABC : '.' AC = BC

,', m (Z BAC) = m (4 ABC) = 65"

." m (Z CAD) = 1300 - 650 = 650

.'. m (z ABC) = m (z CAD) = 65'

.'. 16 is a tangent to the circle passing through

the vertices of AABC (Q.E.D.)
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Geometry

E
Eb @a l3d @a lEd Eb

a
[a] '.' X is the midpoint of IE

... trax -L as
rAB =CD

r'.'ME=MF=r

, ... tray r co
.'. MX=MY

By subtracting : .'. XE = YF (Q.E.D.)

lbl .'I(LBDO=+m(zBMC)
(inscribed and central angles subtended by6B)

.'.m(zBDC)= !x:.]lo'=60"

--4
; '.' AB ll DC r BD is a transversal

.'. m (Z ABD) = m (1 BDC) = 60"

(alternate angles) (l)
r '.' AB : AD are two langent-segments.

.. AB = AD (Z)

From (1) and (2) : .'. A ABD is an equilateral triangle

(Q,E,D.)

E
[a] '.' I-B is a diameter. .'. m (Z ACB) = 90o

: '.' m (L ACE) = m (L ADE)=90o

and they are drawn on AE and on one side of it

.'. ACDE is a cyclic quadrilateral (First req.)

.'. m (Z ACD) + m (Z AED) = 180'

.'. m (z ACD) = 180' - 70' = 110'

.'. m (Z DCE) = 110'- 90' = 20' (Second req.)

lbl '. Y is the midpoint of AC

... trav r ec

.'. m (Z AYM) = 90'

, ...Mi-L a.e

.. m (Z AXM) = 90"

.. From the quadrilateral AXMY :

m (Z XMY) = 360" - (90" + 90" + 72") = 108'

(First req.)

, . Mi r A.s . . X is rhe midpoint of AB

'. Bx=+AB=8cm.

In A BXM '. '.' n (L BXM) = 90"

(MXl = @M)2- (ap'z= 1roy2,1ay'z=:o

.'. MX=6cm.

.'. XE= 10-6=4cm. (Second req.)

E
tat 

-.. m (L AEC) = f t* @> - * 6Dll

,.40"=+[roo"-,t6Dr]

.'. 80" dtto'- m 6D)

.', m (BD) = 100" - 80" = 20"

, '.' I-B i, a dimaeter .'. * (G) = tso"

, - @Dy = 180'- (100' + 20') = 60" (The req.)

lbl '. fEis a diameter .'. m 1i[; = 130'

.'. m (CAB) = 180" + 50" = 230'

j. m (z cDB)= j, (ail= t *uo' = tts"

(The req.)

tr
tal .' AE r Ad are two tangents

.'. AB =AC

.'. n(Ll)=m(LZ)

.'. m(L A) = 180" -2 m (L 1)

InABCD:'.'CB=CD

:.m(L4)=m(L3)

.. m (z BCD) = 180'-2m(L3) (Z)

r '. m (Z 3) (insoibed) = 6 12 l) (tangency) (3)

From (l) r (2) and (3) :

".m(LA)=m(ZBCD)
.'. CE is a tangent to the circle passing through

the vertices of A ABC (Q.E.D.)

[b] .' E is the midpoint of AC

. . ME- I AC- .'. m (Z MED) = 90"

. . gEitatilngent-segmcnr .. frlgf BD-

.'. m (Z MBD) = 90'

, . m (1 MED) + m (Z MBD) = 90" + 90'= 180"

.. MEDB is a cyclic quadrilateral. (Q.E.D.)

E
[!c
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a
[a] '.' C is the midpoint of IE

...4c=|en=tzcm.

, lllC r eS .'. m (z ACM) = 90'

.'. In A ACI\{ : (MC)2 = (MA)2 - (AC)2

= (13)2 - (12)2 =25

... ]\4C =t/X =:...

.'.CD=13-5=8cm.

[b]InAABD:'. AB=AD

.'. m (z ABD) = m (z ADB) = 30'

.'. m (Z BAD) = 180'- (30'+ 30") = 120"

: '.' m (Z BAD) + m (Z C) = 120' + 60' = 180"

.', ABCD is a cyclic quadrilateral. (Q.E.D.)

E
lal InAABC :'.' m (Z B) = m (L C) = 50"

,...Mx--LAB ,MYTAC-

(Filst req.)

, .' Mx I an .'. X is the midpoint of IB

.'. AC=AB =2x3=6cm. (Secondreq.)

[b] . ABCD is a cyclic quadrilaterat

.'. m (L A) = 180" 120' = 60' (First req.)

r '. AB is a diameter. .'. m (Z ADB) = 90"

.'. In A ADB : m (Z ABD) = 180' - (90" + 60")

= 30" (Second req.)

a
[a] ',' AE is a tangent to the circle

,.. MB-LAB .'. rn (Z ABM) = 90o

.'. InAABM :m(1-AMB)= 180" (90'+40")

= 50'

.'. m(zBDC)=+m(zBMC)
I

(inscribed and central angles subtended by BC)

.'. m (Z BDC) = | x so" =25" ('I'he req.)

[tr] '.' Ii is a common tangent for two circles

.'. m (1 BDA) (inscribed) = m (1 BAX) (tangency)

r m (Z CEA) (inscribed) = m (1. CAX) (tangency)

.'. m (Z BDA) = tn (L CEA)

and they tre corresponding angles

:. sD ti cE (Q.E.D.)

(The req.)

.'. AB =AC

.'. MX=MY

Answers of Final Exominotions

tr

(First req)

t. : m (LBEC) =j t- 6dt *. <ffitl

:. oz' = | [," (6E) + sz"]

.'. 184'=nGd)+s2'

.'. * 6B) = $4" - 52' = 132" (Second req.)

[b]InAABC' "f---j
...AC 

= BC \ ,/ \\// \
:. m(LB) =m(Z BAC) (1) c*----r*B
',' dS tt CD rId is a transversal to them

.'. rn (Z DCA) = m (Z BAC) (altemate angles) (2)

From (1) md (2) : .'. m (Z B) = m (Z DCA)

.'. ef is a tangent to the circle passing though

the vertices of A ABC (Q.E.D.)

E
Eb Ec @a Ed Ec Ec

a
lal '. MX- r AB , MY .L CD-

,MX=MY .'.AB=CD

, '.' Vfy f CO .'. Y is the midpoint of CD

.'. AB=CD=?-xl =14cm. (The req.)

lbl '.' X is the midpoint of AC-

.'. MX- a AC- .'. m (Z AXNI) = 90o

, .' EY i. a tangent-segment

.'. MB- t BY .'. m (Z MBY) = 90"

.'. m (z AXY) = P (z ABY) = 90'

and they are drawn on AY and on one side ofit

.'. AXBY is a cyclic quadrilateral. (Q.E.D.)

g
tal'.'AB//CD-

... *160;=-6iy=3s.

.'. m (z BED) = j - 6Dl = ) x3o" = ls"

(The req.)

(\ : | ) t o / GJe!\/ 1.u .r"ug .,r. .r, y4[ll 12g



Geometry

[b] '. DY is a tangent to the circle

.'. m (Z ACB) (inscribed) = m 14 36p, ,tangency)

: '.' m (Z BAC) + m (Z BAD) = 130'

.'. m (z BAC) + m (z ACB) = 130'

In AABC :

.'. m (z ABC) = 180'- 130' = 50' (The req.)

a
[a] . ABCD is a cyclic quadrilateral

.'. m (Z ADC) = m (Z CBE) = 85'

.'. m (Z CDB) = 85'- 55' = 30' (The req.)

tbl '.' m (L ADB) = f * 1z erurn)

(insoibed and central angles subtended byf|')

.'. m (zADB) = t x rao' =7s"

, '.' AC il gD r ID is a transversal.

.'. m (Z CAD) + m (Z ADB) = 180"

(two interior angles in the same side of the trmsversal)

.'. n (z cAD) = 180" - 70" = 110" (The req.)

tr
lal . X is the midpoint of AB-

.'. MX- -L AB , '.' AS tt CD

... ntv r crt

. . Y is the midpoint of CD (Q.E.D.)

tbl '. EX r Ed ile two tangents to the circle M

... EA= cE (1)

, '.' EE = EE *" t*o tangents to the circle N

.'. EB = ED

Adding (1) and (2) : .. AB = CD

(2)

(Q.E,D.)

E
tal Ec L4b @la

lbl '. m (z BMD) =2m(L A)

(central and inscribed angles subtendea UV 6D)

r m (Z BMD) = m (Z BCD)

.'. m(LBCD)=zm(LA)

' .' ABCD is a cyclic quadrilateral

;. m(L A)+m(L BCD) = 180'

130

.'.m(zA)+2m(ZA)=166"

.'.3m(zA)=180'

.. m(zA)=60" (The req)

a
tal Ea Ec Eb

tblInAABC, 't-*7
...AC 

= BC \ /, \\,,, \
.. m(ZB)=m(4BAC)(l) c*----+B
'.' eS // CD- r Id is a transversal to them

:. m (L DCA) = m (Z BAC) (altemate angles) (2)

From (1) and (2) : .'. m (Z B) = m (Z DCA)

.'. tB is a tangent to the circumcircle of A ABC

(Q.E.D.)

E
lal . n3- 1, a diameter .'. m 1i|'; = 1tO'

, ..-(6D) =-fipy
.'.mt6Dl=180"+2=eo'

, ... * (6D) =: - (6d)

.'. *6d)=qo"-3=30"

... m(zAEC)= j t-r6Dt*rn@;1

= i <ro.+ 30") = 60. (Thereq.)

[b] Const. : Draw MX , MT 
' 
MZ-

Proof ; . ae . BC ,AC- A

ue three tangents t. /,.A\
thesmallercircle / %r\x \
.'. fr.fXree,tr,tYreC \/\ i ,\/
,xrtztrc 

t\'--"u

r '. MX = MY = MZ = r (radii of the smaller circle)

.'.AB=BC=AC

.'. A ABC is an equilateral triangle (Q.E.D.)

a
[a] '. The two circles tre touching intemally.

.'. MN= 10-6=4cm.

, .'ftfrrae
rthe area of A BMru = f " 

UU "le
.'. 2a = t x a x AB ... AB = 12 cm. (The req.)

8 I El-Dakahtta



tbl .' ABlCD

.'..<i.-t=.r6Dr BA<-*-;]A

..m(lABC)=m(ZBAD) \ x /

.'. InAEAB:AE=EB '\-'

.'. A EAB is an isosceles triangle. (Q.E.D.)

E
[a] '.' AB r AC are two tangent-segments to the circle

.'. AB =AC (1)

, '.. IM bisects z A .'. m (z A) = 60' (2)

From (1) and (2) :

.'. A ABC is an equilateral triangle

.'. The perimeter of A ABC = 3 x I ='24 cm.

(First req.)

' 
'.' m (ZABC) = 60'

.'. m (Z E) (inscribed) = m (Z ABC) (tangency).

.'. m (Z E) = 60'

[b] In AABL:

'.'m(LL)

=180'-[m(z t)+m(LD]
t'.'m(Ll-lm@A)

(Seond req.)

,m1tz1-- t ilts) D-

... m(zL)i80"- lt ^<z O * t ^(zB, 
(1)

In A CDY:

'.' m (z Y) = 180'- [m (z 3) + m(L 07

t'.' m(L!=lm(Lc) tm(L4)= lnQo)
.'. m (z \) = 1800 - ll n{t c) + t n iZDf A)

Adding (1) and (2) :

:. m(LL)+m(LY\

= 180'- [+ m (z A) + m (z B)]

+ rso'- [] m(LC)+ lneoll=zao"
- f [. tze) *- (LB) + m(Lc) +m(z D)]

t'.' m(L A) + m(LB) +m (Z C) +m (Z D) = 360'

.'. m(LL) +m(LY) = 360'- ] x 360'= 180'

i, XYZL is a oyolic quadrilateral, (Q,E'D')

E
Ec Ed @a Eb Ed

Answers of Finol Exominotions

a
Ial 

... m (z AEp) = { tnr tiDl *rn t6Bll

.,.rr5.=+[r:0"+*@t]

.'.230"=130"+m6d)

,. rn (68) = z:0" - 130" = 1oo' (The req.)

[b] '. ABXY is a cyclic quadrilateral

.'. m (Z A) = m (z CxY) = 90'

.'. CB is a diameter of the given circle, (Q.E.D.)

E
tal'.' m (zADB) = | nQ ettra)

(inscribed and central angles subtended byiE')

j.m(zADB)= f xMo"=to"

,'.' lc I gD rID is a transversal

.'. m (Z CAD) + m (Z ADB) = 180"

(two interior angles in the same side of the transversal)

.'. m (Z CAD) = 180' - 70' = 110" (The req.)

[b] In A ABD : '.' AB = AD

.'. m (Z ABD) = m (Z ADB) - 180"1 80" - 50'

m (Z CBD) = 130'- 50' = 80'

m(LA)=n(L CBD) = 80o

B-C is a tangent-segment to the circle which

passes though the points A I B and D (Q.E,D.)

E
lal '.' X is the midpoint of IE .', trAX f eS

: '.' Y is the midpoint of AC-

.'. IrAY f eC- r '.' AB =AC

... MX=MY r'.'MD=ME=r

... DX=Ey (Q.E.D.)

[b] '.' fY is a diameter.

.'. - Gl = 180'- (70" + 600) = soo

;. m(LrYZ)= i ^@>=f {oo'*so) =ss'

rm(ZLXY)= f *Gl= { too"*zo)=os"

t '.' XYZL\s acyclic quadrilateral

:. m(LYZL)= 180'-65'= 115'

;m(LX\,Z)=180'-55"=125' (Thereq.)
@c
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Geometry

E
tul '. BCDE is a cyclic quadrilateral.

m (Z EBC) + m (Z CDE) = 180"

X+Zx=180" .'.3x=180' ...
'.' Be bisects z ABE

m (Z ABC) = m (Z EBC) = 60'

x=60'

(1)

: '. AB : AC are two tangents to the circle

... AB = AC (2)

From (1) and (2) :

.'. A ABC is an equilateral triangle. (Q E D.)

[b] .' The two circles me touching intemally

.. MN= l0-6=4cm.
, ... ffir xy ... m (z MXy) = 90.

,'. theareaotAYMN= 1 x MN x XY)
:. Z4= + x 4 x XY .'. XY= 12 cm.

In A MXY: '. m (Z MXY) = 90"

.'. (MY)2 = (Mx)'z + (xY)2 = (10)2 + ( I2)2 = 244

... My =4{244 = t5.6 cm. (The req.)

E
Eb Eb Ed Ec Ea LUJ "

a
lal'.' Ad is a tangent to the circle.

.'. nao r nD .'. m (z MDA) = 90"

: .' E is the midpoint of BC

.'. tr,IB r sc .'. m (z MEA) = 90'

From the quadrilateral ADME :

.'. m (z DME) = 360' (90' + 90" + 60")

= 120" (The req.)

tbl m (z AEC) = { t* 6Dt * * rldtl

= j troo" * so) = zs" (The req.)

E
tal ...AB=AC , MDTAB , Ir.tEraC

... MD=ME r...MX=MY=f

... XD=YE (Q.E.D.)

[b1 '.' Ed is a tangent to the ctcle.

.'. m (Z ABC) (tantenc, = m (Z ADB) (inscrib€d)

= 70" (Firstreq.)

132

,- liDy =2 - 12 ADB) =2 x 7o' = l4o'
(Second req.)

E
[a] State by yourself.

Ibl In AABD : '.' AB =AD

.'. m (z ABD) = m (z ADB) = 30"

.'. m(Z BAD)= 180" -2 x 30' = 120"

.'. m (Z BAD) = m (L DCE) = 120"

.'. ABCD is a cyclic quadrilateral. (Q.E.D.)

E
lal .' m (BD) = 2 m (LBCD) =2x 25" = 50'

'.' D is the midpoint ofG
.'. m (iD) = 2 - (60) = 2 x 5o' = 1oo"

.'. m (z AMB) = 6 tG-l = IOO' (The req.)

lbl '. AE , Ad -",*o rurg"nts to the circle

.'. AB =AC

.'. In AABC:

m (1 ABC) = m tZ ACB) = 
l8o"-s0" - 65'

r '. EBCD is a cyclic quadrilateral

.'. m (Z EBC) + m (z EDC) = l80o

.'. m (Z EBC) = 180' 115" = 65'

.'. m (Z ABC) = p (Z EBC) = 65"

.'. Bd bisects z ABE (Q.E.D.)

Ed Elb Ec @c

Q)a Ea Eb @b

@c @c @c @d

@d @a @d

@ '. X is the midpoint of AB

.'. tr,IX -L,tS

ldb
@b

@a

,'. laYf eC:AB=AC

.'. MX = MY (Q.E.D.)

{4ql '.' ABDC is a cyclic quadrilateral

.'. m (Z ABD) + m (Z ACD) = 180"

.'. m (Z ABD) = I80" 115' = 65'

: '.' AB is a diameter .'. m (Z ADB) = 90"

.'. In A ABD : m (Z DAB) = 180' - (90" + 65")

=25" (The req.)

Eb
Ec
@c

!rfez

Portrsaid



El .' e,E ls a tangent to the circle

.', m (Z BDC) (inscribed) = m (L ABC) (tangency)

= 70"

, '.' AE , Ad *. two tangents to the circle

.'. AB =AC

In A ABC : .'. m (Z ABC) = m (Z ACB) = 70'

.'. m (Z A) = 180" - (70" + 70") = 40" (The req.)

E
Ed Eb Ela Ec EaEb

a
lal '.' m (z EBC) = + m (z EMC)

(inscribed and central angles subtended by€B)

.'. m(Z EBC) = I x I20" = 60'
2

.'. m (z ABE) = 180'- 60" = 120"

InAABE:'.'AB=BE

.'. m (z BAE) = m rz nea) = 
1!C;J2!l = :0"

(The req.)

[b] .' YE is a tangent , A*-B is a diameter

.'. an r YE ;. m (z ABY) = 90"

, '. X is the rnidpoint of AC-

... trr>r r ac .'. m (z MxA) = 90'

.'. m (Z ABY) = m (Z AXY) = 90"

and they are drawn on IT and on one side of it

.'. AXBY is a cyclic quadrilateral. (Q.E.D.)

E
lal '.'MX-IAB 

'tvfYrAC
:MX=MY

InAABC:

. AB =AC

.'. m (Z B) = m (Z C) = 
180': s0'- 

65" (The req.)

tbl ... ED // cB

...*(6D)=*6dt

.'.m(ZBAD)=m(LCAE)

Adding m (Z BAC) to both sides :

.'. m(zDAC)=m(zEAB) (Q.ED.)

a
[a]InAABC: .'AB=BC=CA

:. m (Z ABC) = m (Z ACB) = m (Z BAC) = 60'

Answers of Finol Exomlnotions

, ',' ad ll sc ,Id is a transversal

,'. m (L CAD) = m (Z BCA) = 60"(altemate angles)

". 
m (/ CAD) = m (/ ABC)

.'. 16 is a rangent to the circumcircle of A ABC

(Q.E.D.)

[b] . ABCD is a cyclic quadrilateral

.'. m (z BAD) = ,33" - 75' = 105'

r '. ABFE is a cyclic quadrilateral and Z BAD is

exterior of it.

.. m (Z F) = rn (2 BAD) = 105" (First req.)

.'. m (Z F) + m (Z BCD) = 105'+ 75'= 180"

and they are interior angles in the sarle side of Fd

... co I Ep (Second req.)

tr
lal

We can draw two circles.

tbl .' AB r AC tre two tangents to the circle

.'. AB =AC
InAABC:

.'. m (Z ABC) = m (Z ACB) = 
180"t40" 

= 70"

r '.' BCED is a cyclic quadrilateral

.'. m (Z CBD) = 180'- 110'= 70"

.', m (Z ABC) = 6 (z CBD) = 70'

.'. Ed bisects z ABD (Q.E.D.)

E
Eb @c Ed Eh Elu Eb

a
1a1 '.' ffi is the tine of cenhes

, AB is the common chord

MNTAB .'. m (Z ACN) = 90"

From the quadrilateral XCI{Y:

.'. m (Z XYN) = 360'- (90" + 135'+ 45") = 90"

.'. IY is a tangent to the circle N at Y (Q.E.D.)
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Geometry

lbl Const,: Draw MB-

Proof: .'IEis atangent

... MB-.]-AE A

.'. m (Z ABM) = 90'

InAAMB:

,'. m (Z BMA) = 180'- (90' + 40') = 50'

.1 m (z BDC) = ] m (z nrrac) = | x so" =zs'

(inscribed and central angles subtendeO byfc-)

(The req.)

E
lal . D is the midpoint of lE .'. MD- -L AB

,'. traBfaC,MD=ME .'.AB=AC

In AABC :

:. m (LB) = m (L C) = 
180':40" 

- 79" (The req.)

lbl '.' m (z ADE)

= ] t- rel *. <IE'tl (1) 
"/*;,\"j-7-fl

'm(zAED) +/ \\
={[.rf],*.r6i,t ta( " X
'. X is the midpoint of fE'
r Y is the midpoint ofid

... *riit=-<6i) (3)

,*1fr;=.16?y @)

From (l) r (2) r (3) and (4) :

:. m (L ADE) = m (L AED)

InAADE:.'.AD=AE (Q.E.D.)

E
lalInAXYL:'. XY=YL

:. m (L x) = m (L xt-v1 = 
1!91=J!Q1 

= 4s'

.'. m(LX)=m(LZ)=40"

and they are drawn on YL and on one side of it.

.'. The points X >Y >Latd.Zhaye only one circle

passing through them. (Q.E.D.)

r=4.lcm

134

tbl

tr
lalInAABC:.'BA=BC

.'. m (z BAC) = m (z BCA) = s0"

.'. m (Z B) = 180' -2 x 50' = 80'

>'.' m(L B) + m (Z D) = 80'+ 100" = 180"

.', ABCD is a cyclic quadrilateral. (Q.E.D.)

[b] '. EDBC is a cyclic quadrilateral

.'. m (Z CBD) = 180" - 130" = 50'

, .' AE ,Id *" ,wo tangents

.'. AB =AC

InAABC:

.'. m (Z ABC) = m (z ACB) - 180"- 80" - 50'2 -'
;. m (Z ABC) = m (z CBD) = 50"

.'. Bd bisects z ABD (Q.E.D. 1)

r '. m (Z ACB) = 6 (Z CBD) = 50'

and they tre altemate angles

. . Ed r Id (e.E.D. 2)

E
Ea Ed Eb @d IEd Eb

a
[a] '. E is the midpoint of E6.

.'. ME- r BC .'. m (z MEA) = 90'

, '.' Ei is a tangent . . MD- -L AB

.'. m (Z MDA) = 90"

.'. From the quadrilateral ADME :

m (z DME) = 360" - (90" + 90" + 560) = 1240

(The req.)

tbl '. m (z ACB) = j m (z ava)
(inscribed and central angles subtended Uyf|';

.'.m(zACB)=!^no"=ao" (1)

,'..tBlan
.'. CA=CB

From (1) and (2) :

.'. mCi)=-t6Dt

(2)

A CAB is an equilateral triangle. (Q.E.D.)

EI-Beheira



E
lal'.' FX=EY,MF=ME=r .'. MX=MY

,'. Mires , Ir,tYrco

... AB = CD (Q.E.D.)

[b] '.' ABCD is cyclic quadrilateral

.'. m (Z ADC) = m (a CBE) = 85'

t... rn(LADB)= +. rfDl= j x t00" =s0'

:. m (Z BDC) = 85" - 59" = 35' (The req.)

tr
lal In AADE: '.' AE = DE

... m (z A) = m (z D) .'. - 1601 = * 1iB)

,'.'m(zC)= *rnrEDt
,m(zB)={*tidl
:.m(LC)=m(LB)

In A EBC : .'. EB = EC (Q.E.D.)

tbl . AB- is a dimeter .'. m (Z ACB) = 90'

:'.'DE.,]-AB .'.m(ZADE)=90"

.'. m (Z ACE) = m (Z ADE) = 90"

and they are drawn on AE and on one side of it

.'. ACDE is a cyclic quadrilateral. (Q.E.D.)

tr
tal '.' Xf r XE ae two tangents

;. XA=XB

InAXAB:

.'. m (Z XABI = m (Z XBA) - 180'- 70'- 
55"

r '.' ABCD is a cyclic quaddlateral

.'. m (Z BAD) = 180'- 125" = 55"

.'. m (Z XAB) = m (Z BAD) = 55'

.'. AEbisects z DAX

lbl ... xY // BC

o iE is a transversal

". 
m(ZAXY)=m(ZABC)

(coresponding angles)

r '.' m (Z ABC) (inscribed)

=m(Z CAD) (trngency)

.'. m (z AXY) = m (z YAD)

(Q.E.D.)

.'. AD is a tangent to the circle passing through

thepointsA rXandY (Q.E.D.)

135

E
Et Eb Ea

Answers of Finol Exominotions

Ed [!d Eb

a
[a] '.' X is the midpoint of AB

.'. IrAX.l eS .'. m (Z MXA) = 90'

r '.' Y is the midpoint of Id
.'. VtV r eC .'. m (Z MYA) = 90'

From the quadrilateral AXMY :

.'. m (z EMD) = 360'- (90'+ 90' + 70') = 110'

(First req.)

r'.'AB =AC ,', MX=MY

: '.' MD = ME = r .'. XD = YE (Second req.)

lbl '.' IB is a diameter .'. - (60) = tao'

' 
'.'AB-// CD

.r m @y = rn @p--; = 
180' : 100" 

- 40' (Fi$treq.)

:'.'m(zAEC)= \^@>=zo"
.'. 3 x= 45".'.3 x-25'=20"

(Second req.)

E
[a] The measure of the mc = ] x 360" = 90'

The Iength o111r" *. =ffi , 2 x ?] x Ia

= 22 cm. (The req.)

lbl '.' AD is a tangent to the circle

.'. m (Z ACB) (inscribed) = m (BAD) (tangency)

.'. m (Z ACB) + m (Z CAB) = 130'

In AABC :

.'. m (Z B) = ,tg' * 139' = 50" (The req.)

a
[a] '. E is the midpoint of AC

.'. tnlB -L eC

.. m (z MED) = 90"

r '.' BD is a tangent-segment to the circle

.'. tr,tg r BD

.'. m (Z MBD) = 90'

.'. m (Z MED) + m (Z MBD) = 90' + 90" = 180'

.'. EMBD is a cyclic quadrilateral. (Q.E.D.)



Geometry

tbl . XA 
' 
XB are two tangents to the circle

.'. XA=XB

.'. In A ABX :

m (,2 XAB) = m (Z XBA) = 
180"i 70" 

= 55' ( t)

r '.' ABCD is a cyclic quadrilaterai

.'. m (Z BAD) = 180' - t25' = 55" 12)

From (1) and (2) :

:. m (Z XAB) = m (Z BAD) = 55"

.'. AE bisects z DAX (e.E,D,)

tr
lal ... m (z A) = * [* r€bl -. r6Dtl

:. 3a" = + [- 6c-l - ++.]

..'60'=m6a)-44'

.'. m 6d) = 60' + 44" ='104'

,'. - @)=2- (LriCD) =2x 48" = 96"

.'. - (6d) = soo" - (to4' + s6' + M')

= 116' (The req.)

1bl '. AF // DE ,IE is a transversal

.'. m (Z AED) = m (Z EAF) (alternate angles)

r '. m (Z ACB) (inscribed) = m (Z BAI) (tmgency)

.'. m (Z ACB) = ni (Z AED)

.'. BCDE is a cyclic quadrilateral. (Q.E.D.)

E
Ec Ea Eu @a Ea lrjb

a
[a] '.' D is the midpoint of AB-

." MD- L AB

' .'lr4ef AC 'MD=ME
.'. AB =AC
In AABC : .'. m (Z B) =m(L C) =70"
.'. m(LA)= 180"-2x70'=40" (Thereq.)

lblInABMC:'.'MB=MC=r

.'. m (Z MCB] = m (z Mncl = 
!8!1-1991= 49"

t'.' m(tBDQ = tm (z BMC)= j x 100. =50"

(insoribed md cenrral angles subtcndeA Oy6d;

: '.' Z ABD is m exterior mgle of A BCD

136

m (1 BCD) = 120" - 50" = 70'

m (1 DCM) = 70" - 40' = 30' (The req.)

E
[a] .' ABCD is a cyclic quadrilateral

.'. m (z ADC) = m (z CBE) = 100'

, .' m(Laosl= { m rfB)= } * Ito"=ss"

.'. m (z BDC) = 100" - 55' = 45" (The req.)

tbl '.' AB : AC are two tangent-segments

.'. AB =AC

InAABC:

.'. m (z ABC) = m (z Acnl = 
]!9L!9 = 65'

2
r '.' EBCD is a cyclic quadrilateral

.'. m (Z EBC) = 180'- 115'= 65'

.. m (1 ABC) = m (z EBC) = 65'

.'. Ed bisects Z ABE (Q.E.D.)

a
[a] Const: Draw AM

Proof:

X is the midpoint of C-B

... MX-_LBC

.'. m (z MXB) = 90"

,'.'trAO.LAB-

.'. m (z MDB) = 90"

From the quadrilateral BDMX :

.'. m(zDMX)

= 360'- (90' + 90" + 56") = 124"

,...MD-.LAB

.'. D is the midpoint of AB-

...no={en=+cm.

(First req.)

InAADM: '.' m (ZADM) =90o rAll =r= 5 cm.

... r,p =1@E-GD)' =t[zr ra =,[ o = z 
"^.

.'. DE=5-3=2cm. (Second req.)

tbl ... m (1- AEC) = ] t. r6-t - - 6D11

:.30"=+[80"-mGD,

.'. oo'=ao"-m@D;

.'. -(f;D)=ro'-60'=20"
, '. fE is a dimeter ... rn 1ie=; = 196"

.'. - t6Dl = 180'- (80. + 20") = 80. (The req.)



E
tal '.' XV / SC , Ed is a transversal

.'. m (Z AYX) = m (Z ACB)

(conesponding angles)

r '.' m (Z ACB) (inscribed)

= m (Z BAD) (tangency)

.'. m (z AYX) = m (z XAD)

,', ;6 is a tangent to the circle passing through

thepointsA rXmdY (Q.E.D.)

&l '.' YB is a tangent : fE is a diameter

.'. AB- r YB ... m (Z ABY) = 90..'. AB I YB .'. m (z ABY) = 90o

:'.' X is the midpoint of E
frAXraC .'. m (z MXA) = 90"

.'. m (z ABY) = m (z AxY) = 90"

and they are drawn on I? and on one side of it

.'. AXBY is a cyclic quadrilateral (Q.E.D. 1)

: '.' m (ZABY) = 90'

.'. The centre of the circle passing through the

vertices of the quadrilateral AXBY is the

midpoint of AY (Q.E.D.2)

tt
Ed Ea @a Ec Ec Ec

a
[a] .' D is the midpoint of AB-

... trao r ag- ... m (z MDA) = 90"

r '.' H is the midpoirrt of AC

.'. MH--LAC .'. m(ZMHA)=90"

.'. From the quadrilateral ADMH :

m (z DMH) = 360" - (90" + 90" + 60) = 1200

(The req.)

[b] '. XY // BD : BC is a transversal

.'. m (Z DBY) = m (Z BYX) (altemate angles) (1)

: .' m (Z A) (inscribed)

= m (Z DBC) (tangency)

From (i) and (2) :

.'. m (Z A) = m (Z BYX)

.'. AXYC is a cyclic quadrilateral.

(2)

Ansu/ers of Finol Exominotions

E
lal .' X is the midpoint of AB

: '.' Y is the midpoint of AC

r'.'AB =AC

:'.'MD=ME=r
;. XD =YE

... MX-IAB

.', Ir,tV f AC

.'. MX=MY

(Q.E.D.)

tbl'.' m(ZABC)= t ^G }'vtq = tx 150' =75"

(inscribed and central angles subtendea ty6d)
: '.' ABCD is a cyclic quadrilateral

.'. m (Z CDA) = 180" - 75" = 1050 (The req.)

a
[a] '.' AB r AC are two tangent-segments

.'. AB =AC
In AABC :

:. m (z ABC) = 6 (z ACB) = J-99:io' = 79'
2

.:. m (Z D) (imribed) = m (Z ABC) (tanCency) = 70"

(The req.)

[b] '.' Ee is a diameter .'. m (Z BAC) = 90"

,'. ePf SC .'. m (z EDB) = 90'

' 
'.' m (Z BAE) + m (Z EDB) = 90o + 90" = 180"

,'. ABDB is a cyclic quadrilateral (Q.E.D.)

E
tal'.' m (G') = - tftl = * <ft1 = s60" - 3 = 120"

.'. m(zA) = * - 6tst = t x I2o = 60"

(The req)

lbl '.' m (Z BMC) =2m(LBAC)=2 x 30'= 60'(1)

(central and inscribed angles subtendeO Uy6d)

r'.'MB=MC=r
From (1) and (2) :

(2)

o
@a

.'. A MBC is an equiJaterai triangle. (Q.E.D.)

Eb @a @c @c Ed

a
[a] '.' D is the midpoint of XY

... wtnrxv ." m (z MDX) = 90'

(Q.E.D.) : '.' E is the midpoint of XZ-
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Geometry

:. rrlB txz
r'. MD=ME

.'. m (L MEX) = 90'

:.XY=XZ (1)

From the quadrilateral XDME :

.'. m (z X) = 360' - (90' + 90' + 120") = 60' (2)

From (1) and (2) :

.. A XYZ is an equilateral triangle. (Q.E,D.)

tbl .' AB / CD .'. 
'" 

(id) =.6D)
, . AB i. a diameter .'. m 6$1 = 139"

... m rft r - -1!91 1!91= ao.
2

.'. m (z AECI = j,n rlir - ), +0" = zo'

(The req.)

E
lal . mrzBAD)= | m tz BMDr= j " tso'=l:"

(inscribed and central angles subtended by 6D)

r '. ABCD is a cyclic quadrilateral

. . m (z BCD) = 180' - 75' = 105" (The req.)

tbl . XY // BC ,Id is a transversal

.. m (z AYX) = m (z ACB) (conesponding angles)

r '.' m (Z ACB) (inscribed) = m (Z BAn) (hngency)

.'. m (Z AYX) = m (z XAD)

.'. IB is a tangent to the circle passing through

the po:intsA rX andY (Q.E.D.)

tr
talEMN=8+6= 14cm.

EtlN= 8-6=2cm.

@MN = zero

tbl .'m(1 nco)={m(zM)
(inscribed and central angles subtended by 6D)

..m(zBCD)=fxr30"=6s"

'. AB- // CD r Ed is a transversal

.. m (Z ABC) = m (Z BCD) = 65"

(alternate angles)

'. AB and AC are two tangent-segments to

the cfucle M

.'. AB =AC

In A ABC : .'. m (Z ACB) = m (Z ABC) = 65'

.. m (Z A) = 160" - 2 x 65" = 50" (The req.)

138

tr
[a] '. BC is a tangenlsegment to the cfucle

.'. MB--L BC .'. m (z MBC) = 90'

, ... ME -r AD- .'. m (z MEC) = 9o'

: .' m(Z MBC) +m (Z MEC) = 90" +m' = 180'

. . EMBC is a cyclic quadrilateral (First req.)

t'.'AB=2AM=2x4=8cm.
InAABC:.'m(ZABC)=90'

.'. (AC)z = (AB)2 + (BC)'z= (8)'z+ (6)'z= 100

... AC =fioo = 10 cm.

tbl .'m(6)=m(fi)
Adding m @D) to both sides :

.'. -@)=m(6D)

.'. m (z EBA) = 6 (Z DAB)

In AABC :

.'. AC = BC

(Second req)

(Q,E.D.)

II
Ea @c Ec Ea Eb Ec

a
tal '.' XY ii eC ,IE is a transversal

. . m (l AXY) = m (/ ABC) (conesponding angles)

r '.' m (Z ABC) (inscribed) = m 12 g4p; (tangency)

.. m(1AXY)=m(ZYAD)

. . 16 is a tangent to the circle passing through

thepointsA:XandY (Q.E,D.)

lblInAMAB:'.'MA=MB=r
.'. m (Z MAB) = 6 (Z MBA) = 50'

.'. m(ZAMB) = 180" -2 x 50' = 80"

.'. m1G;=mizAMB)=80'

"' 
m (z ACB) = + - @'==1i". *o 

,"o*."n.,

' 
m (fAE-) = 360" - 80' = 280' (Second req.)

E
tal .' Mfr is the line of centres

r AB- is a common chord

.'. ffiis the axis of symetry of IE

Souhag.



,...DCMN

,..'Mf reo
.'. MX=MY

AD=BD

(Q.E.D.)

m(AC)=m(BD)

- fiDy = tto'

TMY-LBD

tbl ...AB//CD

: '. IE is a diameter

.'. - 1f,51 = 
1801: l0' 

= 56.2 --

.'. m(z DEB) = i -dDt = $ " 
so =zs.

, m (zAWE) = j t- tct *In t6Dll

= .| <roo" +50) =7s" (rhereq)

a
[a] , XYZD is a cyclic quadrilatoral

.'. m (LZ) = m (a WXD) = 80" (First req.)

, .' m (Z Y) + m (Z D) = 180"

tm(LY)= ! nQo)
.'. lmQD)+m(zD)=180'
.'. f m(zu)=180'

.'. m(/-D) = l20o (Second req.)

tbl '. D is the midpointof IE
.'. tllO f ee .'. m(zMDA)=90"

: '.' E is the midpoinr of AC-

.'. fr,tS f AC ... m (Z MEA) = 90"

From the quadrilateral ADME :

.'. m (Z )CUY) = 360'- (90' + 90" + 60')

= 120' @irst req.)

r'.' AB =AC, trAO f an' IrAf f aC

.'. MD=ME

>'.'MX=MY=r

.'. XD = YE (Second req.)

E
[a] . AB 

' 
AC ile two tangent-segments

.'. AB =AC
InAABC : .'. m (lACB) =m (ZABC)

r AMbrsects t BAC

.'. m(Z BAC) =2x20 =40"

... m (z acnl = 
l!{:10" = 76. (Firsr req.)'2

. . m (Z BEC) (inscribed) = m (Z ACB) (tangency)

=70" (Second req.)

Answers of Finol Exominotions

[b] In AADC : '.' AD = DC

", 
m (Z DAC) = m (LDCA) =30"

.'. m (ZADC) = 180" -2 x 30" = 120"

r '.' AABC is an equilateral triangle

.'. m (Z ABC) = 60'

.'. m (Z ADC) + m (L /'BC) = 120' + 60' = 180"

.'. ABCD is a cyclic quadrilaieral. (Q.E.D.)

E
Eu Ec Ec Eb Ea Ed

a
[a] .' The arc is opposite to an inscribed angle of

measure 45o

.'. The measure of the uc = 2 x 45' = 90"

, the lensrh of the 
^r" 

= 901 , n . 22 - t

= 11cm. (The req.)

lbl '.' X is the midpoint of E
.'. ilAX r ae .'. m (z MXA) = 90'

r '.' Y is the midpoint of Id
.'. tr,tV r aC ... m (Z MYA) = 90"

From the quadrilateral AXMY :

.'. m (z DME) = 360'- (90'+ 90'+ 70') = 119'

(Filst req.)

r'. AB =AC .'. MX=MY

: '.' MD = ME = r .'. XD = YE (Second req.)

E
tal . nP ll eC

... mGD)=mCE-)
j.m(ZDAB)=m(LEAC)

Adding m (Z BAC) to both sides :

.. m (Z DAC) = m (z BAE) (Q.E.D.)

tU ... m (68) = z m (L ABC) = 2x 40" = 80.

r '.' D is the midpoint of6d

.'. m16D;=m16c-;=+0.

r '.' AB- is a diameter .r m @|'; = 1to"

.'. m (56D) = 180" -40" = 140'

... m(z DAB) = j--$EDy= | xMo" =70.
(The req.)
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tr
[a] '.' IE is a diameter ," m (Z ACB) = 90o

r'. DEIAB .'. m (z ADE) = 90"

.'. m (L ACE) = m (4 ADE) = 90o

and they are drawn on IE and on one side of it

.', ACDE is a cyclic quadrilateral. (Q'E.D )

[b] In A ABC :

'. rrr (Z BAC) = 9s' ,Ag = | nC

.'. m (Z B) = 30'

.'. m (z C) = 1800 - (90o + 30") = 60"

.'. m (l- C) = m (/ BAD) = 60'

.'. ID i, u turg"nt to the circlc passing through

the vertices of A ABC (Q.E.D.)

E
lal '.' m (4 eCD) = ] m (z u)

(inscribed and central angles subtendcd by 6D)

.'. m(zBCD) = ] x r30" =6s"

, '.' an tl cn , Ee is a transversal

.'. m (z ABC) = m (z BCD) = 65"

(alternate angles)

, '. ffi un6 4g- as two tangent-segments to

the circle M

.'. AB =AC
In AABC : .'. m (Z ACB) = m (Z ABC) = 65"

.'. m (L ACB) = m (1" BCD) = 65'

.'. Ci bisects / ACD (First req.)

: m (Z A) = 180'-2 x 65" = 50' (Secondreq.)

[b] .' ABCD is a cyclic quadrilateral

.. m (Z D) = m (Z ABE) = 100'

InAACD:

.'. m (Z ACD) = 180" - (100" + 40') = 40"

.'. m (Z CAD) = m (z ACD)

.'. m(CD)=m(AD) (Q.E,D.)

E
Eb Ed Eb @c lEa Ed

E
tal '. AB is a tangent-segment to the circle

.'. tvtA r en .'. m (Z MAB) = 90o

140

.'. In A MAB which is right at A :

(MB)2 = (MA)2 + (AB)2 = (5)2 + (12)2 = 169

... NAs =fi69 = 13 cm.

.'.BD=13-5=8cm. (The req.)

tbl

. . We can draw two circles.

E
[a] '.' The two circles are touching internally

.'.MN=10-6=4cm.

,...ffires
... The area of A BMN = { x MN x AB

.'.24=tx4xAB

.'. AB = 12 cm. (The req.)

tbl ..' AB // cD .'. m 16c-1 = - 16D1

.'. m (Z AEC) = m (z BED)

Adding m (1- CED) to both sides :

.'. m (z AED) = m (z BEC) (Q.E.D.)

g
[a] '.' X is the midpoint of IB .'. laX f aS

,'. M?recrAB=AC .'.MX=MY

r'.'MD=ME=I .'. XD=YE

(Q.E.D. 1)

In A XMY: '.' MX = MY

.'. m (Z MXY) = m (Z MYX)

, .' m (1 MXB); m (Z MYC) = 90"

By adding : .'. m (Z YXB) = m (1 XYC)

(Q.E.D.2)

[h] ht AACD : .' AD = CD

.'. m (Z DAC) = m (Z DCA) ='lO'

.'. m (Z D) = 180'- 2 x 40'= 100'

: .' m (Z B) + m (Z D) = 80" + 100" = 180'

; . ABCD is a cyclic quadrilateral. (Q.E.D.)

Luxor



tr
tat '. xY ll ED , fE is a transversal

;. m (Z DBX) = m (Z YXB) (altemate angle$ (1)

; '.' m (L C) (inscribed)

= m (Z ABD) (tangency) (2)

From (1) and (2) :

.1 m(ZC)=m(ZYXB)

.'. AXYC is a cyclic quadrilateral. (Q.E.D.)

[b] '. BCDE is a cyctic quadrilateral

.'. m (z CBE) i m (z D) = 180'

.'. m (z cBE) = 180" - 125" = 55"

, '.' AE ,Id -" two tangents to the circle

.. AB =AC

.'. In A ABC :

m (Z ACB) = m (z ABC; = 
1!Ql- 20" = 55"

2
r '.' m (Z BEC) (inscribed)

= m (Z ACB) (tangency) = 55'

.'. In A CBE : m (Z CBE) = m (Z BEC) = 55'

.'. BC = cE (Q.E.P. 1)

, '.' m(L CBE) = m 12 4931 - -tr'
and they are altemate angles

.'. adl eE (e.E.D.2)

E
Ec EaEd @b Ec Eo

a
[a] .' Y is the midpoint of AC

... tray r ac-

,...MX-IIB IAB=AC

.'. MY=MX

r'.'ME=MD=r
... YE=XD (Q.E.D.)

[b] .' -6 is a tangent to the circle

.'. l.lo r Cts .'. m (z MDC) = 90'

InAMCD:

.'. m (z CMD) = 180" - (90' + 40") = 50'

... m (iD) = m (z AMD) = 180" -s0" = 130"

(The req.)

Answers of Finol Exominqtions

E
[a] '.' AB- is a tangent-segment to the circle

.'. trl,q. r,qS .'. m (Z MAB) = 90o

.'. In A MAB which is right atA:

(MB)'z= (MA)'?+ (AB)2 = 62+ 82 = 100

.'. un =li too = ro cm.

.'. DB= 10-6=4cm. (Thereq.)

[b] '.' ABCD is a cyclic quadrilateral

:. m(LD)=m(L ABE)= l00o

In AACD:

.'. m (/ DCA) = 180'- (100" + 40") = 40"

:. m (Z DCA) = m (Z DAC)

.'. mfif;=mfid; (e.E.D.)

a
tal '.' 49- r Ad are two tangent-segmenrs

.'. AB =AC
InAABC:

.'. m (z ABC) = m tZ ACn) = 1991-:191= 65.

(First req.)

.'. m (Z BMC) (central) = 2 6 12 43g) (tangency)

=2x65" =1,30.

(Second req.)

tbl '.' m (z D) = j m (z arran)

(inscribed and central angles subtended byIB;
.'. m(LD)= | x]ao =ts"

, '.' eC tt OS,ID is a transversal

.'. m (Z DAC) + m (Z D) = 180"

(two interior angles in the same side of the

transversal)

.'. m (Z CAD) = 180'- 70" = 110" (The req.)

E
[a] '.' Z DEC is an exterior angle of A BEC

, '.' gO tt SC r Id is a transversal

.'. m (l- DAC) = m (/ ACB) = 40"

(altemate angles)

.'. m (Z DBC) = m (L DAC) = 40"

and they ae drawn on D-C and on one side of it

.'. ABCD is a cyclic quadrilateral. (Q.E.D.)
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Dt .' OP ll SC r id is a hansversal

;. m (Z AED) = m (Z ACB)

(conesPonding angles)

r '.' m (Z ACB) (inscribed) = m (Z XAB)

(tangency)

.'. m (z AED) = m (Z XAB)

.'. If is a tangent to the circle passing through

thepointsA:D andE (Q.E.D.)

E
Eb Ec @c @d Eb @a

a
[a] '.' X is the midpoint of AB

.'. MX- r AB .'. m (Z MxA) = 90'

r '.' Y is the midpoint of Id
.'. tr,tY r eC .'. m (z MYA) = 90'

From the quadrjla(eral AXMY :

.'. m (Z DME) = 360'- (90" + 90' + 70') = 110'

(First req.)

: '.' AB = AC , MX- -L AB , Ir,tY f AC

... MX=MY r'.'MD=ME=r

,'. XD = YE (Second req.)

tbl ... DE// BC

.'. *6Dr=-@l

.'. m (Z DAB) = m (z EAC)

Adding m (Z BAC) to both sides :

.'. m (z DAC) = m (z BAE) (Q.E.D.)

E
[a] State by yourself.

lblInAABD: . AB=AD

.. m (Z ABD) = m (Z ADB) = 30"

.'. m (Z BAD) = 180" -2 x 30' = 120"

; '.' m(L BAD) + m (Z C) = 120" + 60' = 180'

.'. ABCD is a cyclic quadrilateral. (Q.E.D.)

!t
tal '.'
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ID r F are two tangent-segments to the circle

AD=AF=5cm.

, ',' Bi- , EE at" tt o tangent-segments to the circle

.'. BD=BE=4cm.

, '.' G , G r" t ro tangent-segments to the circle

.'. CE=CF=3cm.

,', The perimeter of AABC = 5 + 5 + 4 + 4+3 +3

='24 cm, (The req.)

tbl'.' m (zACB) = {rn lzerrae)

(inscribed and central angles subtended by6D)

.'. m(zACB)= [ xr;r.-ao" (1)

,'.'Eftt ts ;. m@e) =p@|1
.'. 4s = BC (2)

From (1) and (2) :

.'. A CAB is an equilateral triangle. (Q.E.D.)

E
tal '.'m(zA)= f [*tfidl--t6Dl]

:. 30" = + [rzo" -. <6Dl]

.'.60"=120"-m(6D)

- - (6D) = 120'- 60" = 60' (First req.)

,'.'-@Ey=-1ffi)

.rm(eD)=mGD) .'.m(zc)=m(zH)

InAACH:.'.AC=AH (1)

,'.'-(68)=-(ffi) ;'. BC=DH (2)

Subtracting (2) from (1) :

.'. AB =AD (Second req.)

tb] '.' AB ,Id are two tangent-segments to the circle

.'. AB =AC

.'. In AABC :

m (L ABC) = m (Lacnl = -Ee;!91 = os'

r '.' EBCD is a cyclic quadrilateral

.'. m (z EBC) = 180" - 115' = 65'

;. m (Z EBC) = m (Z ABC) = 65'

.'. Bd bisects z ABE (Q.E.D. 1)

r '.' m (Z BEC) (inscribed)

= m (Z ABC) (tangency) = 650

.'. m (z EBC) = m (L BEC) = 650

ln A BCE : .'. CB = CE (Q.E.D.2)

New Valley .



E
Ec Eu Ea Ea Ea Eu

a
'.'AB =AC ,MDren
,MErac-
;. MD=ME

:'.'MX=MY=r
.'. DX=EY

#
Vu!.\___/,

(Q.E.D.)

E
lal In AADE: ',' AE = DE

;. m (Z BAD) = m (Z ADC)

... -fiD;=-fidy

.'. m (Z BAD) = m (Z ABC)

and they tre altemate mgles

... aDllcs (Q.E.D.)

[b] In AACD : .. AD = CD

.'. m (Z DCA) = m (z DAC) = 30'

.'. m (Z D) = 180'-2 x 30'= 120'

t'.' m (LB)+m (Z D) = 60' + 120' = 180.

.'. ABCD is a cyclic quadrilateral. (e.E.D.)

a
tal '.' eE : Id are two tangents to the circle

.'. AB =AC
,'. In AABC :

m (z ABC) = m (z ACn; = -l!9!!o'. = 65'2-'
: '.' EBCD is a cyclic quadrilateral

:. m (Z EBC) = 180'- 115'= 65'

.'. m (L EBC) = m (z ABC) = 65"

.'. Bdbisects Z ABE (e.E.D.)

[b] '.' ABCD is a cyclic quadrilateral

.'. m (Z ADC) = m (Z ABE) = 85'

)'.' m(L eDC) = * m (6C-r = ] x ll0" = 55").'
.'. m (Z ADB) = 85'- 55o = 30' (The req.)

E
tul .' m (6D) = - (z BMD) = 40'

,-@E;=*12cME)=100"

Answers of Finol Exominotions

.'. m(zA)= + [-@)--6D,
= f troo" - +o) = so" (The req.)

lbl ... XY / m , id is a transversal

.'. m (Z DAY) = m (Z AYX) (alternate angles)

(1)

t'.'m(L B) (inscribed)

= m (Z DAC) (tangency) (2)

From (1) md (2):

.'. m (z B) = m (z AYX)

.'. XYCB is a cyclic quadrilareral. (Q.E.D.)

E
Eb Eb Ec Ec Eb @d

a
[a] .' D is the midpoint of AE

... lao r aB .'. m (Z CDM) = 90"

, '.' B-C is a tangent-segment

... lae -L BC .'. m (Z CBM) = 90'

.'. m (z cDM) +m (z cBM) = 90. + 90. = 180"

.'. BCDM is a cyclic quadrilateral

.'. m (Z DMA) = m (L C) = 4s'

In AADM : .'. m (Z A) = 180'- (90' + 45.) = 45.

.'. m (z DMA) = m (Z A)

.'. MD =AD (Q.E.D.)

rbt m (z A) = * [* @t -- <6Dr]

= -| trao. - oo) = ao. (Ftust req.)

, - @81 =, @P=; - 
360" - (l1o' + 60') 

- 80.

(Second req.)

E
[a] '. ABCD is a cyclic quadrilateral

.. m (Z BAD) = m (Z DCx) = 100"

In AABD :

.'. m (Z ADB) = 180'- (100' + 40") = 40.

.'. m (Z ABD) = m (z ADB)

.'. AB =AD (Q.E,D.)
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[b] In AABC : .' m (LB) = m (L C)

.'. AB =AC

r '.' D is the midpoint of AB

.. rra5 r ae . '. rt,le -L ac

... MD = ME (Q.E.D.)

@

Ial '.' OB I nC , id is a transversal

.'. m (Z AED) = m (Z C) (conesponding angles)

r '.' m (Z C) (inscribed) = m (/ BA)0 (hgency)

.'. m (Z AED) - m (Z DAX)

.'. Ii is a tangent to the circle passing tbrough

the vertices of A ADE (Q E.D.)

lbl '.' m (z BMC) =2 n(LBAC) =2 x 30' = 60" (1)

(central and inscribed angles subtendea Uy6d)

:'.'MB=MC=r A)

From (1) and (2) :

.', A MBC is an equilateral triangle (Q.E.D.)

tr
tal .' np- , AF are two tangent-segments to the circle

.'. AD=AF=5cm.

, .' B) , BE *" t*o tangent-segments to the circle

.'. BD=BE=4cm.

, . G , CF ," n o tegent-segments to the circle

.'. CE=CF=3cm.

.'. The perimeter of AABC = 5 + 5 + 4 + 4 + 3 + 3

= 24 cm. (The req.)

[b] '. -E is a tangent

:.m(LCBE)=].6E1

,'. m(ZEAF)= 1-@l
r '.' E is the midpoint ofGF

.'. *68)=m@)

;. m (Z CBD) = m (Z CAD)

and they are drawn on eD and on one side of it

.'. ABCD is a cyclic quadrilateral. (Q.E.D.)

144

E
Ed Ec Ed lrlu @a Eb

E
[a]'. EisthemidpotutofC5 .'. ME-f CD

.'. m (z BEM) = 90'

r '.' IB is a tangent-segment to the circle

.'. frla f AS .'. m (1 MAB) = 90'

From the quadrilateral ABEM :

.'. m (Z AME) = 360'- (90' + 90" + 50")

= 130' (The req.)

lblInAADC:'. DA=DC

.'. m (Z DAC) = m (z DCA) = 35"

:. m(LD)= 180" 2 x 35" = 110"

; '. In (Z B) + m (LD)=10'+ 110" = 180"

.. ABCD is a cyclic quadrilateral. (Q.E.D.)

E
lal '.'Xisthemidpointof Ag- .'. MX-f AB

rY is the midpoint of IE .'. tllV r nC

r'.'AB =AC

.'. lvD(=MY

o'.'MD=ME=r

... )(D=YE (QED)

tbl'.'m(LD)= !^2nrnl
(inscribed and central angles subtenderl bym)

.'.m(zD)= lxuo"=70' (First req.)

, '.'Te tt-BD, fE is a transversal

.'. m (LD) + m (L DAC) = i80"

(interior angles on the same side of the transrersal)

i. m (Z DAC) = 180" -70" = 110' (Srcond req.)

Red SGa ,



a
[a] .' ABCD is a cyclic quadrilateral

;, m (Z ABC) = m (Z CDE) = 1000 (First req.)

,'.' m(zABD) = * - f6l= t x no. =60"

.'. m (L CBD) = 100" - 60' = 40" (Second req.)

[b] '.' IB- is a diameter

.'. m(LACB) =9Oo (First req.)

: '. m (Z ACD) = m (L ABD) = 20'

(two inscribed angles subtended by iD)
.'. m (Z BCD) = 90" -20 =7O' (Second req.)

tr
tul '.' AB , Id *r ,*o tung"nts to the circle

.'. AB =AC

In AABC :

.r m (Z ABC) = m (z ACBi = 
!!Q1J0' = 65'

(Ftust req.)

,m(LD) (inscribed)

= m (Z ABC) (tangency) =650 (Secondreq.)

Ibl '.' IE // xY r Id is a transversal

.'. m (Z AXY) = m (Z BAX) (altemate angles)

r '. m (Z D) (inscribed) = m (Z BAC) (tangency)

:.m(LD)=m(LAXY)

.'. XCDY is a cyclic quadrilateral. (Q.E.D.)

E
Eb Ec E]d Ed Ed Eb

a
lalInAAMB: .'MA=MB=r

.. m (Z A) = m 12 g1 = 
180":90' -45'

2

(First req.)

r'.'cosrlA)=u4
AB

.'. cos 45' = U4
10

.. MA = t0 
" { = 51/7 

".. 
(second req.)

41.
tL

Answers of Finol Exominotions

lbl In AABC: .'AB =AC

.'. m (Z ABC) = m (L ACB)

.., ]m(zABC)= j*1zecn;

.: m (1 YBX) = m (Z YCX) and they are drawn on

YX and on one side of it

.. The figure BCXY is a cyclic quadrilateral.

(Q.E.D. 1)

.'.m(ZBXY)=m(LBCY)

(they me drawn on BY and on one side of it)

'.' m (l- CBX) = m (Z BCY)

,'. m(zCBX)=m(LBxY)

and they ue altemate mgles

...frtfr. (Q.E.D.2)

E
tal '.' OS / BC

.'. mr6Dt=m6dr

;. m (Z BAD) = m (L CAE)

Adding m (Z BAC) to both sides :

;. m (Z DAC) = m (z BAE) (Q.E.D.)

tbl '.' XY // BC ,Id is a transversal

i. m (Z AYX) = m (Z ACB) (conesponding angles)

r'. m (ZACB) (inscribed) =m i2 g6p) (tangency)

." m (Z AYX) = m (z xAD)

.'. IB is a tangent to the circle passing tfuough

thepointsA rXmdY (Q.E.D.)

g
tal .' E r Id re ffio tangent-segments to the chcle

,.AB=AC

InAABC:

:. m (Z ABC) = m 1z acnl = l!{;J!l = 65'
2

r '. EBCD is a cyclic quadrilateral

.'. m (z EBC) = 1800 - llso = 650

.'. m (Z EBC) = m (l- ABC) = 65"

.. Ed bisects Z ABE (e.E.D. l)

r ) \. / cl'el\ / @d.q6i1 -,*..,, )l4 lyJl 145(\
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Geometry

: '.' m (4 BEC) (inscribed)

= m (Z ABC) (tangency) = 65"

In A BCE : .'. m (L EBC) = m (Z BEC) = 65'

.'. CB = CE (Q.E.D.2)

[b] '.' Ed is a tmgent

.'. m (Z BMD) (central)

= 2 m (L CBD) (tangency) = I x 50' = 100"

,', m (Z AMD) = 1800 - 100' = 80o (The req)

'. 49 =AC .'. MX=MY

.', A MXY is an isosceles triangle (Q.E.D. 1)

'.' m (Z AXM) = 90' : m (Z MXY) = 30"

.'. m (z AxY) = 9o' - 3s' = 60' (1)

'.' X md Y re the midpoints of AE and IE :

AB =AC

.'. AX=AY

From (1) and (2) :

.'. A AXY is an equilateral triangle.

[b] '.' MNLE is a cyclic quadrilateral

:. nL (LE) = 180' - 1 10' = 70"

, '.' IE i. a diameter

.. m (Z LME) = 90'

In A LME : .. m (Z MLE) = 180'- (90' + 70")

= 20" (The req.)

(2)

(Q.E.D.2)

g
lal '.' X is the midpoint of IE

.'. tlx r an

'.' Y is the midpoint of AC

.'. tr,tY -reC-

/i\
r*\)c( )"
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Governorates' Examinations on Geometry

,r^V

1 Cairo Governorate
liigiill

Answer the following questions : (Calculator is allowed)

Choose the correct answer from those given :

|T) The measure of the reflex angle of the angle whose measure is 100° equals
(a) 80

[2] If A lies on the circle M of diameter length  8 cm. , then MA =

(c)6

@ The number of axes of symmetry of the parallelogram equals

(b)l

(b) 90 (c) 200 (d) 260

cm

(a) 2 (b)4 (d)8

(a)0 (c)2 (d)3

.

0 If ABCD is a cyclic quadrilateral , where m (Z B) = 50° , then m (Z D) =
(a) 25

[5] If the measure of one of the two base angles of an isosceles triangle is 40°
5 then the measure of the vertex angle is

(b) 80

(b) 50 (c) 100 (d) 130

(a) 40 (c) 100 (d) 140

^ The inscribed angle drawn in a semicircle is ■

(a) an acute (b) a right (c)

angle.

an obtuse (d) a straight

10 [a] Find the measure of the arc which represents ̂  the measure of the circle , then calculate
the length of this arc if the radius length of the circle is 14 cm. (where Jt =

[b] In the opposite figure :

AB and AC are two tangent-segments

to the circle M at B and C m (Z A) = 80°

Find with proof: m (Z BCM)

lo [a] Using your geometric tools , draw AB with length 5cm. ? then draw a circle passing
through the two points A and B whose radius length is 3 cm. How many circles can
be drawn ?

111
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[b] In the opposite figure :

M is a circle ? m (/- XMY) = 130° and ZX = ZL

Find with proof:

[j]m(XY)

[2] m (Z XZY)

m (Z L)

^ [a] In the opposite figure :
M and N are two intersecting circles at A and B

? HX is a tangent to the circle M at X

AB = {Y}

Prove that: HXMY is a cyclic quadrilateral.

[b] In the opposite figure :

If A B is a tangent to the circle at B

? AC intersects the circle at C ? D

,m(BD)= 110° ,m(BC) = 40°

? find with proof: m (Z A)

[a] In the opposite figure :

XYZ is an inscribed triangle in the circle M

9 D 9 H are the midpoints of XY and XZ respectively

If MD = MH and m (Z DMH) = 120°

9 prove that: The triangle XYZ is an equilateral triangle.

[b] In the opposite figure :

If XY is a tangent to the circle at X

YX

D

9 XY // DH

9 prove that: DHZL is a cyclic quadrilateral.
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Final Exanninations

Giza Governorate

Answer the following questions :

Choose the correct answer :

(T) The point of concurrence of the medians of the triangle divides the median by the ratio

from the base.

(d) 2 ; 4(c) 4 : 2

^ If the straight line L is a tangent to the circle M whose diameter length is 8 cm.

? then the distance between L and the centre of the circle equals • •

(b) 3 : 1(a) 3 ; 9

cm.

(c)6 (d)8(a) 3 (b)4

The measure of the exterior angle of the equilateral triangle at any vertex equals

(c) 120 (d) 135(a) 60 (b) 108

0 The measure of the arc which represents half the measure of the circle equals

(b) 90

[5] In A ABC , if (BCf = (AB)^ + (AC)^ , m (A B)  = 50° , then m (A C) =

(d) 130

(d) 240(a) 180 (c) 120

(b) 50 (c) 40

In the opposite figure :

M is a circle ? m (A A) = 120°

9 then m (A C) = °

(a) 110

(c) 55

(a) 90

(b) 60

(d) 180

[a] In the opposite figure :

AB and AC are two chords in a circle M

? D is the midpoint of AB

5 H is the midpoint of AC

, m (A BAG) = 60°

Find with proof: m (A DMH)

[b] In the opposite figure :

AC // DB , m (A AMB) = 140°

Find : m (A CAD) with proof.

(N» :f )'fo



Geometry

\0 [a] In the opposite figure :
AB and DC are two chords in a circle

, ABnOT = {H} ,m(ADHB)= 110°

,m(AC)= 100°

Find : m (/. DCB)

[b] In the opposite figure :

AB and AC are two tangent-segments

to the circle M > AB // CD

,m(ZBMD) = 130°

nn Prove that: CB bisects Z. ACD

|0 [a] In the opposite figure :
CD is a tangent to the circle at C

, OT // AB , m (Z AMB) = 120°

Prove that: A CAB is an equilateral triangle,

[b] In the opposite figure :

AB and AC are two chords equal

in length in the circle M

? X is the midpoint of AB

9 Y is the midpoint of AC

Prove that: XD = YH

[a] In the opposite figure :

ABC is a triangle inside the circle

,DH//BC

Prove that: m (A DAC) = m (A BAH)

[b] In the opposite figure :

ABC is a triangle inside the circle

9 BD is a tangent to the circle at B

9XGAB 9YG^ ,XY//m

Prove that:

AXYC is a cyclic quadrilateral.
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Final Examinations

Alexandria Governorate

Answer the following questions : (Calculators are permitted)

\0 Choose the correct answer from those given :
pn If the straight line L is a tangent to the circle of diameter length 8 cm.

? then the distance between L and the centre of the circle equals

(a) 3 (d)8(c) 6(b)4

cm.

2

^ The square whose side length is 5 cm. 5 then its surface area equals

(c) 25 (d) 10(b) 50(a) 20

cm.

0

The inscribed angle drawn in a semicircle is

(b) obtuse. (d) right.

3 The intersection point of the medians of the triangle divides each median by the ratio

(c) straight.(a) acute.

from the base.

(d) 3 : 1(c) 1 : 3(b) 2 : 1(a) 1 : 2

[5] In the opposite figure :

A circle M , m (Z CMA) = 140°

? then m (A CDA) = °

(a) 70

(c) 40

(b) no

(d) 140

® The length of the side opposite to the angle of measure 30° in the right-angled triangle

the length of the hypotenuse.

(b)f2
equals

1

(C) 2 (d)-^(a) 2

[a] In the opposite figure :

ABC is an inscribed triangle in a circle

,DH//^
Prove that:

m (Z. DAB) = m (Z CAH)

[b] In the opposite figure :

AB and AC are two chords

in the circle M ? D is the midpoint of AB

? H is the midpoint of AC ̂ m (Z A) = 60°

Find with proof: m (L DMH)
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II [a] In the opposite figure :

ABCD is a quadrilateral inscribed

in a circle M ? AC is a diameter

in the circle ? CB = CD

Prove that: m (AB) = m (AD)

[b] ABC is an inscribed triangle in a circle ? X GAB > Y GAC where m (AX) = m (AY)

? CX n AB = {d} ? BY n AC = {H} Prove that: BCHD is a cyclic quadrilateral.

[a] In the opposite figure :

M is a circle with radius length 7 cm.

,m(^) = 108°

Find : the length of AB

[b] In the opposite figure :

m (Y ABH) = 100°

, m (Z CAD) = 40°

Prove that: CD = AD

|0 [a] In the opposite figure :

108

AB is a diameter in the circle M »C Gthe circle M

A tangent was drawn to the circle at C

to intersect the two drawn tangents for it at A ? B

at X ? Y respectively where AB = 10 cm.

s
X00

B A
5cm. 5cm.

5 XC = 5 cm. 9 YB = 8 cm.

Find : the perimeter of AXYB

[b] In the opposite figure :

ABCD is a parallelogram in which AC = BC

Prove that:

CD is a tangent to the circle circumscribed about the triangle ABC
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Final Examinations

El-Kalyoubia Governorate

Answer the following questions :

\0 Choose the correct answer :

pn The measure of the inscribed angle drawn in a semicircle equals

(c) 120 (d)(a) 360 (b) 180  90

[2] In the opposite figure :

A circle of centre M ? m (AB) = 80°

9 then m (Z. ADB) =

(b) 60(a) 40

(d) 160(c) 120

In the opposite figure :

AB=AC ,MD1 AB ,ME±AC

? MD = 6 cm. > then ME = cm.

(b)8(a) 12

(d)3(c)6

4] In the opposite figure :

Ifm(ZA) = 120°

9 then m (Z C) =

(b) 120(a) 150

(d) 60

15] If the surface of circle M fl the surface of circle N = {a} 9 then the two circles M and

N are

(a) touching internally,

(c) intersecting.

[ 6 I The number of the common tangents of two circles touching externally is

(c) 90

(b) touching externally,

(d) concentric.

(d)3(c)2(a)0 (b) 1
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W [a] In the opposite figure :
AB and AC are two chords equal in

length in the circle M ? X is the midpoint of AB

? Y is the midpoint of AC m (/. CAB) = 70°

rn Calculate : m (Z. DME)

[2]Prove that:XD = YE

[b] In the opposite figure :

m(BC) = m(DE)

Prove that: AB = AD

[a] In the opposite figure :

ABCD is a quadrilateral in which AB = AD

, m (Z ABD) = 30° , m (Z C) = 60°

Prove that: ABCD is a cyclic quadrilateral,

[b] In the opposite figure :

A circle is drawn touching the sides

of the triangle ABC ? AB BC

9 AC at D 9 E 9 E 9 AD = 3 cm.

9 BE = 4 cm. 9 CF = 2 cm.

Find : the perimeter of A ABC

A

|0 [a] ABC is a triangle inscribed in a circle 9 AD is a tangent to the circle at A 9 X G AB
9 Y G AC where X Y // BC 9 prove that: AD is a tangent to the circle passing

through the points A 9 X and Y

[b] In the opposite figure :

AB and CD are two chords in the circle

9 AB n OT = {e} 9 m (DB) = 80° 9 m (AC) = 50°

Find : m (Z AEC)

^0 [a] In the opposite figure :
ABC is an inscribed triangle inside a circle

,DE//^

Prove that: m (Z DAC) = m (Z BAE)

A

118



Final Examinations

[b] In the opposite figure :

CD is a tangent to the circle at C

,  // AB , m (Z AMC) = 120°

Prove that:

The triangle CAB is an equilateral triangle.

El-Sharkia Governorate

Answer the following questions : (Calculator is allowed)

Choose the correct answer from those given :

[i]The number of circles passing through three collinear points is ••

(a) zero.

fT| M and N are two circles touching internally. If the radius length of the circle M is

3 cm. and the radius length of the circle N is 1 cm. ? then MN = ••

(b)l (c)2 (d)3

cm.

(b)4 (c)3 (d)2(a)l

U If ABCD is a cyclic quadrilateral and m (A A) = 70° , then m (A C) = °

(d)70

® A circle of centre M and the length of its diameter is 6 cm. ? A is a point in the plane of

the circle M ? if MA = 3 cm. ? then A lies

(a) inside the circle,

(c) on the circle.

[1] In the opposite figure :

M is a circle ? m (BC) = 50°

, AB//DC ,thenm(OT) =

(a) 100

(c) 120

[b] In the opposite figure :

M is a circle !. AB is a diameter of the circle

9 MA = 4 cm. ? then the length of AB =

(a)2 JT

(c)8 Jt

(b) 110 (c) 100(a) 140

(b) outside the circle,

(d) on the centre of the circle.

BA
M

(b) 60

(d) 80

cm.
B A

M

(b)4Jt

(d)6 JC
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m [a] In the opposite figure :
A circle of centre M

, in which m (Z BMC) = 130°

Find ; pTI m (Z A)

® m (Z D)

[b] In the opposite figure :

DC is a diameter of the circle M

? BA is a tangent to the circle M at B

,m(ZABD)= 135°

Prove that: DC // BA

[a] In the opposite figure :

AB ? AC are two tangents to the circle M at B

? C respectively ? m (Z A) = 45° ? BM fl AC = {d}
Prove that:

pri The figure ABMC is a cyclic quadrilateral.

[U CD = CM

[b] In the opposite figure :

Two concentric circles at M ? AC and AB

are two tangent-segments to the smaller circle

at E and D and intersect the greater circle

at C and B respectively. Prove that: AC = AB

|0 [a] In the opposite figure :

M and N are two intersecting circles at A and B

,  n AB = {Y} , m (Z YNX) = 80°

? X is the midpoint of AC

Find : m (Z BAC)

[b] In the opposite figure :

BE // DC , m (Z DAB) = 120°

, m (Z FBE) = 45°

Find : m (Z CDA)
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Final Examinations

m [a] In the opposite figure :
n ̂  = {A} , m (Z BED) = 10°

,m(EC) = 80°

Find : m (Z A)

[b] In the opposite figure :

ABC is a right-angled triangle at A

, m (Z. DAB) = 60° , m (A B) = 30°

Prove that: AD is a tangent to the circle

passing through the points A ? B and C

El-Monofia Governorate m

Answer the following questions : (Calculators are permitted)

Choose the correct answer from those given :

(Tj The area of a square is 50 cm^ ? then the length of its diagonal is

(b) 10

2] Z A ? Z B are two complementary angles , m (Z A) = ̂  m (A B) ?
then m (Z A) =

(a) 30

(d) 25(c) 15(a) 5
1

(d)90(c) 60(b) 45

cm.

fy] A ABC is right-angled at B ? m (Z C) = 30° ? AC = 6 cm. > then AB = cm.

(c) 3(b)6(a) 12

0 In the opposite figure :

AB n the surface of the circle M = • M

(b) {C,D}

(d)

[5] ABCD is a cyclic quadrilateral ? then [m (Z A) + m (Z C) - 100°] =

(d) 280

(a) 0
B

(c) CD

(c) 180

A

fel The measure of the inscribed angle in a semicircle equals

(a) 45

(b) 100(a) 80

(c) 90(b) 135 (d) 150
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Geometry

IP [a] In the opposite figure :
AB is a diameter in the circle M ? AB // CD

Ifm(CD)= 100° ,m(AAEC) = 2X-10°

S Calculate : m (BD)

[2] Find : the value of X

[b] In the opposite figure :

A ABC is inscribed in the circle M

, m (Z B) = m (A C)

9 X is the midpoint of AB 5 MY ± AC

Prove that: MX = MY

1B [a] In the opposite figure :
AB is a diameter in the circle M ? CD // AB

, m (A AMC) = 70°

Calculate :

S m (A ADC) [a]m(AABD)

[b] In the opposite figure :

A ABC is inscribed in a circle

? AX is a tangent to the circle » DE // BC

Prove that: AX is a tangent to the circle

passing through the points A ;> D and E

lO [a] In the opposite figure :
Two circles M and N are intersecting at A and B

? E G BA 9 EC intersects the circle M at C ? F

? X is the midpoint of CF ? m (A E) = 52°

Calculate : m (A XMD)

[b] In the opposite figure :

m (A A) = 70°

, m (A DBC) = 35° , CB = CD

Prove that:

ABCD is a cyclic quadrilateral.
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P [a] In the opposite figure :
The circle M touches the sides

of A ABC at D »E and F

If BC = 10 cm. ? DB = 6 cm.

9 calculate : the length of CE

[b] In the opposite figure :

ABCD is a parallelogram

,AB=AE

Prove that: AECD is a cyclic quadrilateral.

DA

E CB

CH7  El-Gharbia Governorate

Answer the following questions :

W Choose the correct answer :
pTlThe measure of the inscribed angle which is drawn in y a circle equals °

(d)30

[2] If the surface of the circle M fl the surface of the circle N = {a} 9 then the two circles M
and N are

(a) distant,

(c) intersecting.

ABC is an equilateral triangle 9 then the number of symmetry axes of the side BC

equals

(c)60(a) 240 (b)120

(b) one is inside the other,

(d) touching externally.

(d)0(c) 1(b)2(a) 3

[4] ABC is a triangle in which : (AB)^ + (BC)^ < (AC)^ 9 then Z C is

(c) straight. (d)(a) right. (b) acute,  obtuse.

is a cyclic quadrilateral,

(b) rhombus

[5] The

(d) parallelogram(c) rectangle(a) trapezium

® A rhombus whose diagonals lengths are 6 cm. and 10 cm. 9
2

then its area is cm:

(d) 10(b)15 (c)30(a) 60
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10 [a] In the opposite figure :

AB and AC are two chords including an angle

of measure 120° ? D and E are the midpoints

of AB and AC respectively

? DM and EM intersect the circle at X and Y respectively.

Prove that: A XYM is an equilateral triangle,

[b] In the opposite figure :

DA bisects A BDM and cuts

the circle at A ? DB1 AB

Prove that:

AB is a tangent to the circle M at A

A

B

C

10 [a] In the opposite figure :
AB is a diameter in the circle M

, m (A BMD) = 50°

Find : m (A ACD)

[b] In the opposite figure :

ABC is a triangle inscribed

in a circle ? DE // BC

Prove that:

m(ADAC) = m(ABAE)

lO [a] In the opposite figure :
M and N are two intersecting circles at A and B

? AD is drawn to intersect circle M at E and circle N at D

? BC is drawn to intersect circle M at F and circle N at C

and m (A C) = 70°

Pn Find : m (A F) [2] Prove that: CD // EE

[b] In the opposite figure :

XA and XB are two tangents to

the circle at A and B » m (A AXB) = 70°

and m (A DCB) = 125°

Prove that: AB bisects A DAX
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9 [a] In the opposite figure :
M and N are two circles intersecting at A and B ?

MX ± AC and intersects AC at X and intersects

the circle M at Y > MN is drawn to intersect AB

at D and intersect the circle M at E ? if AC = AB

? prove that: XY = DE

[b] In the opposite figure :

ABC is a triangle inscribed in a circle ?

BD is a tangent to the circle at B ? X G AB

and Y G BC ? where XY // BD

Prove that: AXYC is a cyclic quadrilateral.

El-Dakahlia Governorate

Answer the following questions : (Calculator is allowed)

W [a] Choose the correct answer :

[Tl The two tangents which are drawn from the two endpoints of a diameter of

a circle are

(b) intersecting. (c) perpendicular, (d) equal.(a) parallel.

fg] A chord is of length 8 cm. ? in a circle of radius length 5 cm.

cm. from the centre of the circle.9 then the chord is at

(b)2 (c)3 (cl)4(a)l

[Tl The measure of the central angle which is opposite to an arc of

length y Jt: r equals °
(a) 30 (d) 24(b) 60 (c) 120 0

[b] In the opposite figure :

BC is a diameter of the circle M

,m(YA) = 20° ,m(CE) = 80°

Find : m (DE)
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W [a] Choose the correct answer :

IT] The number of symmetry axes of two circles touching externally is

(a)0 (b) 1 (d)(c)2 oo

® If the point A lies on the surface of the circle M and the length of its diameter is

6 cm. > then MAG

^ 6J (b) (d) J3 9 oo

® ABCD is a quadrilateral inscribed in a circle ?  m(Z A) = 70° 9

then m (BAD) = °

(a) 93 (c) [0 9 3— 00 — 00

(a) 35 (b) 55 (c) 140 (d) 220

[b] In the opposite figure :

AB is a diameter of a circle M

9 m (Z BMD) = 30°

Find :|T] m (Z BCD) (U m (Z ACD)

[a] In the opposite figure :

ABCD is a quadrilateral inscribed in

a circle 9 E GCB 9 m (Z ABE) = 100° 9

D is the midpoint of AC

Find : m (Z DAC)

[b] In the opposite figure :

AB and AC are two tangent-segments to

the circle at B and C 9 AB = (2 X - 1) cm. 9

AC = (X -I- 2) cm. 9 BC = (7 - X) cm.

Find : [T| The value of X ® The perimeter of A ABC

[a] In the opposite figure :

ABCD is a parallelogram 9

EGOT 9BE = BC

Prove that :[T] ABDE is a cyclic quadrilateral.

[2] m (Z AEB) = m (Z DBC)

E

A

*
C B
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[b] In the opposite figure :

Two concentric circles at M

? AB and AC are two chords in the greater

circle and two tangent-segments to the smaller circle at D

) E respectively ? m (A A) = 50‘

pn Find : m (A EMD) ^ Prove that: AB = AC

[a] In the opposite figure :

AB is a chord in a circle M

? D is the midpoint of AB and AC bisects L BAM

Prove that: DM ± CM

[b] In the opposite figure :

EA and EB are two tangents to the circle

at Aand B , m (A E) = 70° , m (Z D) = 125°

Prove that:

[j] AB = AC

[a] AC is a tangent to the circle

passing through the vertices of A ABE

Ismailia Governorate

Answer the following questions : (Calculator is allowed)

Choose the correct answer from those given :

pT] The longest chord in the circle is called

(b) a secant. (c) a diameter.

^ If the two circles M ? N are touching internally ? their radii lengths are 7 cm. ? 10 cm. ?
then ? MN =

(d) an arc.(a) a tangent.

cm.

(d) 17(b) 3 (c)7(a) 1

^ The inscribed angle drawn in a semicircle is

(b) obtuse. (d) right.

[D The length of the side opposite to the angle of measure 30° in the right-angled

triangle equals

(c) straight.(a) acute.

the length of the hypotenuse.

(c)Y21
(d) 2(b)-(a) 2
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® ABCD is a cyclic quadrilateral in which m (Z. A) = 70° ? then m (Z C) =

(c) 10

[s] The number of rectangles in the opposite figure is

(a) 20 (b) 25 (d) 110

(a) 4 (b)5 (c)6 (d)7

^0 [a] In the opposite figure :
A circle M , m (Z BMD) = 150°

Find with proof: m (Z C)

[b] In the opposite figure :

ABCD is a quadrilateral in which AB = AD

, m (Z ABD) = 30° , m (Z C) = 60°

Prove that:

ABCD is a cyclic quadrilateral.

|0 [a] In the opposite figure :
AB is a diameter in the circle M ? m (AD) = m (DC)

, m (Z CAB) = 30°

[T| Find with proof: m (Z CDB)

[2] Prove that: CD // BA

[b] In the opposite figure :

AD is a tangent to the circle M

9 AC intersects the circle at B 9 C and E

is the midpoint of BC ? m (Z A) = 65°

Find with proof: m (Z DME)

[a] In the opposite figure :

AB ? BC and AC are tangent-segments to the circle M

at X ? Y and Z respectively.

If AC = 10 cm. ? AX = 6 cm.

and the perimeter of A ABC = 24 cm.

? find : The length of AB
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[b] In the opposite figure :

A circle of centre M ? m (A BMD) = 80°

,m(Z ABC) = 110°

(T) Find with proof: m (A CDB)

\J] Prove that: CB = CD

lO [a] In the opposite figure :
m (A A) = 40° , m (BD) = 60°

,m(BC) = m(DE)

Find : [j]m(EC)

[l]m(BC)

[b] In the opposite figure :

ABC is a triangle inscribed in a circle

? BD is a tangent to the circle at B

,XGAB ,YGBC

, where XY // DB

Prove that: AXYC is a cyclic quadrilateral.

10 Suez Governorate

Answer the following questions : (Calculator is allowed)

Choose the correct answer from those given :

[T] In the opposite figure :

If M is a circle ? m (Z BAC) = 50°

> then m (Z BMC) = °

(a) 50 (b)90

(c)25

@The number of circles which pass through three non-collinear points equals

(d)100

(a)0 (b)l (c)2 (d)3

(\V : jro/iijijiil r/ (<^|jS) oUJ - oL^Lj >wbfell 129
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[3] In the opposite figure :

If M is a circle , E GOT , m (A ADC) = 110°

5 then m (A ABE) = °

(a) 70

(c)110

0The tangent to a circle of diameter length 6 cm. is at a distance of

centre.

(b) 55

(d) 80

from its

(d) 2 cm.(c) 3 cm.(b) 12 cm.(a) 6 cm.

[5] The circumference of the circle equals

(b)Jtr2(a) 2 Jt r (c) 2 Jt r^ (d)JTr

[ejin the opposite figure :

If AB is a diameter of the circle M

? then m (Z C) =

(b)90(a) 180

(d) 60(c)45

[a] In the opposite figure :

BD is a tangent to the circle M at B

, m (A BMA) = 80°

Find : (Tjm ABD) [2]m(AB)

[b] In the opposite figure :

AB is a diameter of the circle M

9 BC is a tangent-segment touching it at B

9 E is the midpoint of AD 9 m (A C) = 50°

Find : m (A EMB)

[a] In the opposite figure :

m(AB) = m(BC) = m(AC)

Find : m (Z C)
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[b] In the opposite figure :

M is a circle ? MD J_ AB

9 E is the midpoint of AC 9 MD = ME

Prove that: AB = AC

[a] In the opposite figure :

AB and AC are two tangents to the circle

at B and C 9 m (A BDC) = 70°

Find: 0m(ZABC) [2]m(Z BAC)

[b] In the opposite figure :

AB // 9 m (^) = 30°

Find : m (Z BED)

[a] State two cases of the cyclic quadrilateral,

[b] In the opposite figure :

m (Z BAC) = 50° 9 m (Z BCA) = 30°

9 m (Z ADC) = 80°

Prove that: ABCD is a cyclic quadrilateral.

11 Port Said Governorate

Answer the following questions :

Choose the correct answer from those given :

0The circumference of a circle of radius length 7 cm. is

(a)7 Jt (b)8 Jt (c) 14 Jt

cm.

(d) 49 Jt

^ A circle can be drawn passing through the vertices of a

(a) rectangle. (b) rhombus. (c) trapezium. (d) parallelogram.
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fsl In the opposite figure :

m (^) = 50° , m (BD) = 110'

> then m (Z H) = °

(a) 60

A110

50
(b)50 H

yc

(d) 30(c) 40

3 The inscribed angle drawn in a semicircle is

(a) an acute (b) a right (c

angle.

(d) a straight) an obtuse

If the diameter length of a circle = 8 cm. and the line L is at a distance of 4 cm. from its

the circle.centre > then the line L is •••

(d) a symmetry axis of(c) a tangent to

fsl The number of common tangents of two distant circles is

(b) outside(a) a secant to

(d)l(b)3 (c)2(a) 4

lO [a] In the opposite figure :
XY is a tangent-segment to the circle

? MX is a radius

, MX = 5 cm. ,XY= 12 cm.
I2cm.

Find : YZ

[b] In the opposite figure :

AB and AC are two chords equal in length in the circle

,^1 AB AC

Prove that: OX = HY

lO [a] Mention two cases in which the quadrilateral is cyclic,

[b] In the opposite figure :

AB is a diameter in a circle M

!> BD is a tangent-segment

and H is the midpoint of AC

Prove that: DBMH is a cyclic quadrilateral.
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[a] In the opposite figure :

AB is a tangent

9 DC is a diameter in a circle M

, m (A A) = 40°

Find : m (A BDC) with proof,

[b] In the opposite figure :

A ABC is inscribed in a circle

, XY // BC

Prove that: m (Z. XAC) = m (Z YAB)

[a] In the opposite figure :

The sides of A ABC touches the circle

externally at D ? H and Q

? AD = 5 cm. 5 BH = 4 cm. ? CQ = 3 cm.

Find : The perimeter of A ABC

[b] In the opposite figure :

AD is a tangent to the circle at A

A

, YX // CB

Prove that:

AD is a tangent to the circle

passing through the points A ? Y ? X

12 Damietta Governorate (^U

Answer the following questions : (Calculator is allowed)

Choose the correct answer from the given answers :

11 The angle of measure 20° is the complementary angle of the angle of measure

(a) 20

[2] If the two circles M 5 N are touching externally 9 their radii lengths are 3 cm. 9 7 cm. 9

then MN =

(b) 40 (c) 70 (d) 160

cm.

(a) 3 (b)4 (c)6 (d) 10
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@ The two diagonals are perpendicular and not equal in length in the

(b) trapezium.

0 The measure of the inscribed angle in a semicircle is equal to

(b) 60

In the opposite figure :

If m (A ADB) = 70° , then m (A ACB) =

(a) 35

(c) 90

(a) rhombus. (d) p(c) square.

(a) 30 (c) 90 (d) 1

(b) 70

(d) 140

arallelogram.

80

® In A ABC , if (AB)2 = (AC)^ + (BC)^ + 3 , then  Z C is

(b) right.(a) acute. (c) obtuse. (d) straight.

^0 [a] In the opposite figure :
AB is a tangent to the circle at A

,m(Z MBE) = 120°

Find with proof: m (A AMB)

EA  B

20

[b] In the opposite figure :

ABCD is a rectangle inscribed in a circle

? the chord CE is drawn where CE = CD

Prove that:

[l]m(^) = m(OT) 2jAE = BC E

[a] In the opposite figure :

AB and AC are two chords equal in length

in the circle M ? X is the midpoint of AB

9 Y is the midpoint of AC

, m (A BAC) = 80°

BFind : m (A EMD)

[b] In the opposite figure :

ABCD is a quadrilateral > AB = AD ? m (A ABD) = 30°

, m (Z C) = 60°

Prove that: ABCD is a cyclic quadrilateral.

il] Prove th

c

at: YE = XD
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\Q [a] In the opposite figure :

CA and BD are two parallel chords

in the circle M ? m (Z AMB) = 140°

Find with proof: m (Z CAD)

[b] In the opposite figure :

AB and AC are two tangent-segments

to the circle at B and C

? CB bisects L ACD m (Z BCD) = 65°

Find with proof: m (Z A) and m (Z D)

[a] In the opposite figure :

EGAB AB

,m(S)= 110°

, m (Z CBE) = 85°

Find with proof: [T] m (Z ADB)
110

1] m (Z BDC)

[b] In the opposite figure :

A ABC is right-angled at A

9 AC = 3 cm. 9 BC = 6 cm. 9 m (Z DAB) = 60°

Prove that: AD is a tangent to the circle

passing through the vertices of A ABC

t3 Kafr El-Sheikh Governorate c

Answer the following questions : (Calculator is allowed)

[a] Choose the correct answer from those given :

pTI The measure of the arc which equals half the measure of the circle is

(c) 120

[g] ABC is a triangle in which (AC)^ > (AB)^ + (BC)^ 9 then the type of Z ABC

(a) 360 (b) 180 (d) 90

IS

(a) obtuse. (c) right. (d) straight.(b) acute.
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@ M and N are two intersecting circles ? their radii lengths are 3 cm. and 5 cm. ?

then : MN G

(b) J2 , (c)jo ,2 (d)J2 ,8(a) J8 ,OO oo

[b] In the opposite figure :

AD is a tangent to the circle M

? AC intersects the circle M at B and C

? E is the midpoint of BC ? m (Z A) = 56'

Find : m (Z. DME)

I0 [a] Choose the correct answer from those given :
pn The measure of the inscribed angle drawn in a semicircle equals

(a) 45

[2] The lateral area of a cube is 36 cm^ ? then its total area is

(b) 120 (c) 90 (d) 180

2
cm:

(b) 54 (d)216(a) 18 (c)81

@ In the opposite figure :

m(AB)= 140'

? m (CD) = 50° ? then m (Z E) =

(a) 45 (b) 40 E

(c) 95 (d) 55

[b] In the opposite figure :

AB is a diameter in the circle M

? C Gthe circle M ? m (Z CAB) = 30°

9 D is the midpoint of AC ? DB D AC = {h}

pTlFind : m (AD) [2] Prove that: AB // DC

|0 [a] Two concentric circles at M ? AB and AC are two chords in the larger circle touching

the smaller circle at X and Y respectively

Prove that: AB = AC
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[b] In the opposite figure :

ABC is a triangle in which m (Z. BAC) = 90°

? BC = 8 cm. ? AC = 4 cm.

, m (Z BAD) = 60°

Prove that: AD is a tangent to the circle

passing through the vertices of the triangle ABC

|Q [a] In the opposite figure :

A circle is drawn touching the sides of

the triangle ABC at D ? E 5 F

? AD = 3 cm. ,BD = 2 cm. 9 AC = 8 cm.

Find : The length of BC

[b] In the opposite figure :

AB and AC are two tangent-segments to the circle M

, AB // , m (Z BMD) = 130°

Find : m (Z A)

[a] State two cases of a cyclic quadrilateral,

[b] In the opposite figure :

AB is a diameter in the circle M ? D G AB ? D^ AB

,DElAB,CG^,OTnra = {E}

[T)Find:m(ZACB)

[2]Prove that: ACDE is a cyclic quadrilateral.

F
14 El-Beheira Governorate

Answer the following questions : (Calculator is permitted)

|0 Choose the correct answer from the given ones :

pn If the origin point is the midpoint of AB 5 A (5 1-2) 5 then B is

(c)(-5 ,-2) (d)(b)(5 ,-2)  (-5,2)

@ The slope of the straight line ;3X + 2y=lis

(a) (5 ,2)

(0^ (cl)f
( \ A : V (io,ljS) oia - jwbfell 137
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[3] The measure of any interior angle of the regular pentagon is

(c) 120°

The ratio between the measure of the inscribed angle and the measure of the central

angle subtended by the same arc equals

(a) 1 : 2

(a) 90° (b) 108° (d) 135°

(b) 2 : 1 (c) 1 : 1 (d) 1 : 3

[5] It is possible to draw a circle passing through the vertices of a

(a) trapezium. (b) rhombus. (c) parallelogram, (d) rectangle.

If the length of a diameter of a circle is 7 cm. and the straight line L is at a distance of
3.5 cm. from its centre ? then L is

(a) a secant to the circle at two points,

(c) a tangent to the circle.

(b) outside the circle,

(d) an axis of symmetry of the circle.

[a] In the opposite figure :

A triangle ABC is inscribed in the circle M

in which : m (Z B) = m (A C)

^ X is the midpoint of AB , MY _L AC

Prove that: MX = MY

[h] In the opposite figure :

EGAB ,E^AB

,m('S') = 110°

, m (Z CBE) = 85°

Find : m (Z BDC)

^0 [a] In the opposite figure :
AB is a chord in the circle M

,^//AB AM = {E}
, m (Z A) = 60°

Find : m (Z B)

[b] In the opposite figure :

AB is a diameter in the circle M !> AB D CD = {e}

, m (Z AEC) = 30° , m (^) = 80°

Find : m (CD)
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H [a] In the opposite figure :
AB is a diameter in the circle M

? X is the midpoint of C A

and XM intersects the tangent to the circle at B in Y

Prove that: The figure AXBY is a cyclic quadrilateral.

[b] In the opposite figure :

AB is a chord in the circle M ? AC bisects Z. BAM

and intersects the circle M at C

If D is the midpoint of AB

? prove that: DM _L CM

jo [a] Inthe opposite figure :
AB and AC are two tangent-segments

to the circle at B and C ? m (A A) = 40°

Find with proof: m (A D)

[b] In the opposite figure :

XA and XB are two tangents to the circle

at A and B ? m (A AXB) = 50°

,m(ADCB)= 115°

Prove that:

pn AB bisects A DAX [2]BD =

15 El-Fayoum Governorate

Answer the following questions : (Calculator is allowed)

m Choose the correct answer :
priThe inscribed angle in a semicircle is

(b) an obtuse

angle,

(c) a straight

2] If ABC is a right-angled triangle at B ? AB =  6 cm. ? BC = 8 cm. ? D is the midpoint of

(d) a right(a) an acute

AC 5 then BD = cm.

(d) otherwise(c)5(b)20(a) 10
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The tangent to a circle of diameter length 6 cm. is at a distance of

its centre.

cm. from

(a) 6 (b) 12

The number of axes of symmetry of the circle is

(c)3 (d)2

(a) 0 (b) 1 (c) 2 (d) infinite.

A regular polygon ? the measure of one of its interior angles is 144° ? then the number
of its sides is sides.

(a) 7 (b)8 (c)9 (d) 10

In a cyclic quadrilateral ? each two opposite angles are

(b) complementary, (c) supplementary, (d) alternate.(a) equal.

^0 [a] In the opposite figure :
AD // BC , m (Z B) = 74°

,  bisects Z DCF , m (Z DCE) = 53°

Prove that: ABCD is a cyclic quadrilateral,

[b] In the opposite figure :

AB and AC are two chords

in the circle M ? m (Z BAC) = 65°

9 D is the midpoint of AB

9 E is the midpoint of AC

Find : m (Z DME)

A D

ZE
53

.74
B C  F

^10 [a] In the opposite figure :
AB and AC are two tangents

to the circle M at B and C

9 m (Z BAC) = 70° 9 BD = BC

Find : m (Z ABD)

[b] In the opposite figure :

BA is a tangent to the circle M at A

9BM= 10 cm. 9BC = 4cm.

Find : the length of AB
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P [a] In the opposite figure :
A circle M , MX = MY , XB = 5 cm.

,MXl AB

Find : the length of CD

[b] In the opposite figure :

ABCD is a quadrilateral in which

AB = AD , m (Z ABD) = 30°

, m (A C) = 60°

Prove that:

ABCD is a cyclic quadrilateral.

[a] In the opposite figure :

AB = AC , E G BC

Prove that:

m (A AEB) = m (A AEC)

[b] In the opposite figure :

AD is a tangent to the circle at A

Prove that: AD is a tangent to the circle

passing through the points A > X and Y

16 Beni Suef Governorate

Answer the following questions : (Calculator is allowed)

m Choose the correct answer from those given :
(jjThe measure of the inscribed angle drawn in a semicircle equals •••

(c) 120

2]The angle whose measure is 50° complements an angle of measure

(b)130

(d)18(b)90(a) 50

(d)40(c)50(a) 310

0
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@ If M and N are two circles touching externally  , their radii lengths are 7 cm. and 12 cm.
? then MN = cm.

(a) 5 (b)7 (c)12

[5 The number of axes of symmetry of the isosceles triangle equals

(d)19

(a) 3 (b)2 (c) 1 (d) zero.

J] A rhombus is of area 30 cm? and the length of one of its diagonals is 12 cm. , then the
length of the other diagonal is

(b)12

[e] In the opposite figure :

AD is a tangent to the circle passing

through the vertices of A ABC

? then m (A DAB) =

(a) 30

cm.

(a) 5 (c)18 (d)21

(b)45 (c) 60 (d)

10 [a] In the opposite figure :

AB = AD , m (Z ADB) = 40°

, m (Z BCD) = 80°

Prove that: ABCD is a cyclic quadrilateral.

[h] In the opposite figure :

AB is a diameter in the circle M

, AB n ̂  = {e} , m (^) = 80'

and m (Z AEC) = 20°

Find : m (DC)

^0 [a] In the opposite figure :
AB and AC are two chords equal in length in the circle M

9 X is the midpoint of AB

9 Y is the midpoint of AC

9 m (Z CAB) = 60°

gFind : m (Z DME) [2] Prove that: XD = YE
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[b] In the opposite figure :

AB and AC are two tangents to

the circle at B and C

, m (A BDC) = 65°

Find : m(A BAG)

|Q [a] In the opposite figure :
c

AB is a diameter in the circle M

9 BC is a tangent-segment to it at B

? E is the midpoint of AD

Prove that: EMBC is a cyclic quadrilateral.

AB
M

[b] In the opposite figure :

AB is a chord in the circle M

, MC // AB , BC n AM = {e}

? m (A A) = 60°

Find : m (A B)

[a] In the opposite figure :

AB and XY are two parallel chords

in the circle ? m (XC) = m (YC)

Prove that: AC = BC

[b] In the opposite figure :

XA and XB are two tangents to

the circle at A and B

, m (A AXB) = 70° , m (A DCB) = 125°

Prove that: AB bisects A DAX
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•  ̂
17 El-Menia Governorate

Answer the following questions : (Calculator is allowed)

ID Choose the correct answer :

[J] The area of a rhombus which the lengths of its diagonals are 6 cm. and 8 cm.

equals cm^

(a) 2 (b) 14

[g The measure of the inscribed angle equals

subtended by the same arc.

(b)twice(a) half

(c) 24 (d) 48

the measure of the central angle

(d) third

/il A and Z B are two complementary angles ? m (Z A) = 40° ? then m (Z B) =

(c) quarter

(a) 360 (b) 140 (c) 60 (d) 50

g M and N are two circles touching externally , their radii lengths are 3 cm. and 5 cm. ,
then MN = cm.

(a) 3 (b)5 (c)8 (d)2

[sjlf ABCD is a cyclic quadrilateral ? then m (Z BAG) = m (Z

(b) DBA

fsl In A ABC ? if (AC)^ > (AB)^ + (BC)^ ? then the angle B is

(b) obtuse.

(a) BCA (c) BDC

(a) acute. (c) right.

)

(d)ACD

(d) straight.

[a] In the opposite figure :

AB = AC ? X is the midpoint of AB

,^lAC

Prove that: MX = MY

[b] In the opposite figure :

ABC is a triangle drawn

inside the circle M ̂ m (Z MBC) = 25°

Find : m (Z BAC)
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II [a] In the opposite figure :

AB = AC , m (Z D) = 100°

, m (Z ACB) = 50°

Prove that: ABDC is a cyclic quadrilateral.

[b] In the opposite figure :

AB and AC are two tangents to

the circle and m (Z D) = 70°

Find : m (Z A)

|0 [a] In the opposite figure :
CD is a tangent to the

circle at C and CD // AB

C D

Prove that: AC = BC

[b] In the opposite figure :

ni(ZABE)= 110°

and m (Z CAD) = 35°

Prove that: m (DA) = m (DC)

jo [a] In the opposite figure :
AE = DE

Prove that: EC = EB

[b] In the opposite figure :

AB and AC are two chords

in the circle M

and m (Z A) = 50°

Find : m (reflex Z CMB)

(
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18 Assiut Governorate
131

Answer the following questions : (Calculator is permitted)

\0 Choose the correct answer :

13 The area of the rhombus whose diagonal lengths are 3 cm. and 4 cm. is

(c) 12(a) 48 (d)6(b) 24

2
cm"

3 The inscribed angle drawn in a semicircle is

(a) acute. (d) straight.

3lfAABC~AXYZ ,m(AA) = 50° , m (A B) = 60° , then  m(A Z) =

(b) 70

(c) right.(b) obtuse.

(a) 110 (c) 60 (d) 50

3 If M and N are two circles touching internally  ? their radii lengths are 3 cm. and 5 cm. ?

then MN = • • cm.

(a) 2 (b)3 (c) 6 (d)8

3 If the ratio between the perimeters of two squares is 1 : 3 ?

then the ratio between their areas is

(d) 1 : 9

^ If ABCD is a cyclic quadrilateral ? then m (A A) + m (A C) - 80° = ■ ¥"

(a) 60

(b) 3 : 1 (c) 9 : 1(a) 1 : 3

(b) 80 (c) 100 (d) 180

[a] In the opposite figure :

AB and AC are two chords equal in length in the circle M ?

X is the midpoint of AB ? Y is the midpoint of AC ?

m (A CAB) = 50°

3 Find with proof: m (A DME)

3 Prove that: XD = YE

[b] In the opposite figure :

ABCD is a quadrilateral inscribed

in a circle in which AB = DC

Prove that: AC = BD
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H [a] In the opposite figure :
AB ? AC are two tangents to the circle at B C

, m (A A) = 50°

Find with proof: m (A BDC)

[b] In the opposite figure :

BC is a diameter in the circle M

, ED 1 BC

Prove that:

5 ABDE is a cyclic quadrilateral.

1

2]m(ACED) = ̂  m(AC)

|0 [a] In the opposite figure :
M is a circle »MD = ME

9 D is the midpoint of AB

, ̂  1 AC , m (A ABC) = 65°

Find with proof: m (Z. BAC)

A

[b] In the opposite figure :

ABCD is a quadrilateral inscribed

in the circle M » BO // DC

, m (A EBO) = 65° , m (Z BAD) = 120°

Find with proof: m (Z ADC)

[a] In the opposite figure :

m(AB) = 50°

Find with proof:

[1] m (Z ADB)

[2]m (ADB)

[b] In the opposite figure :

AB 9 AC are two tangents to the circle at B 9 C

9 m (Z A) = 70° 9 m (Z CDE) = 125°

Prove that:

[TjCB = CE

BC bisects Z ABE
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19 Souhag Governorate

Answer the following questions : (Calculator is permitted)

W Choose the correct answer :

Pn In the cyclic quadrilateral > each two opposite angles are •

(a) equal in measure,

(c) alternate.

(b) supplementary,

(d) complementary.

® The length of the side opposite to the angle of measure 30° in the right-angled triangle
equals

@ The inscribed angle drawn in a semicircle is

(b) a straight

the length of the hypotenuse.
1 1

(b)- (c) 4 (d)2
4

angle.

(a) an acute (c) a right use

[4] A rhombus whose two diagonal lengths are 6 cm. !> 8 cm. ? then its area is

(d) an obt

2
cm:

(a) 48 (b) 24 (c) 14

® The measure of the exterior angle of the equilateral triangle equals

(d) 12

(a) 60 (b) 108 (c) 120 (d) 135

[e] The number of circles passing through three collinear points is

(a) infinite. (b) two. (c) one. (d) zero.

[a] In the opposite figure :

AD is a tangent to the circle M

9 AC intersects the circle M at B 9 C

9 m (A A) = 56° and H is the midpoint of BC

Find with proof: m (A DMH)

[b] In the opposite figure :

ABCD is a quadrilateral 9 AB = AD

9 m (Z ABD) = 30° 9 m (Z C) = 60°

Prove that: ABCD is a cyclic quadrilateral.
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II [a] In the opposite figure :

A circle is drawn touching the sides

of the triangle ABC 5 AB ? BC ? AC

at D ? E ? F 9 AD = 5 cm.

? BE = 4 cm. ? CF = 3 cm.

Find : the perimeter of A ABC

[b] In the opposite figure :

EGAB ,E^AB ,m(AB)= 110°

, m (A CBE) = 85°

Find : m (A BDC) no

|D [a] In the opposite figure :
AB ? AC are two tangents to the circle at B ? C

, m (A A) = 70°

, m (A CDE) = 125°

Prove that: CB = CE

[b] In the opposite figure :

ABCD is a rectangle inscribed

in a circle »the chord CE

D, A

c B
is drawn where CE = CD

EProve that: AE = BC

[a] In the opposite figure :

ABC is a triangle inscribed in

the circle M in which m (A B) = m (A C) ?

X is the midpoint of AB ? MY A AC

Prove that: MX = MY

[b] In the opposite figure :

AB is a diameter in the circle M

,m(A ACD) = 115°

Find : m (A DAB)
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I20 Qena Governorate

Answer the following questions : (Calculators are permitted)

W Choose the correct answer from those given :

pn The length of a semicircle equals

(a) Jt r
1

(b) 180° (c) ̂  Hr (d) 2 Jt r

[g] The sum of measures of the interior angles of  a triangle equals

(a) 180° (b) 360° (c) 540° (d) 720°

©The is a rhombus ? one of its angles is a right angle,

(c) parallelogram (d ) trapezium

the measure of the central angle 5

(a) rectangle

5 The measure of the inscribed angle equals

subtended by the same arc.

(a) ̂
^ The measure of the exterior angle of the equilateral triangle equals

(c) 120°

© The number of the common tangents of two circles touching externally equals

(c) 3

(b)square

1 1
(b)2 (d) t(c) 3

(a) 90° (b)180° (d) 60°

(a) 1 (b)2 (d)4

^0 [a] Draw AB where AB = 5 cm. ? then draw a circle passing through the two points A and
B 5 the length of its radius is 3 cm. ? using your geometric instruments (Don’t remove

the arcs) How many circles can be drawn ?

[b] In the opposite figure :

Two concentric circles of centre M ? AB

and CD are two chords in the greater circle

and tangent-segments to the smaller circle at E and F

Prove that: AB = CD

|0 [a] In the opposite figure :
AD // BC , F GBC , bisects A DCF ,

DA

E
m (A B) = 70° , m (A ECF) = 55°

Prove that: ABCD is a cyclic quadrilateral.
JO

B C  F
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[b] In the opposite figure :

A ? B and C are three points lie on the circle M

where : m (AB) = m (BC) = m (CA)

[T| Find by proof: m (Z. ABM)

^ Prove that: A ABC is an equilateral triangle.

|Q [a] In the opposite figure :
AC and BD are two chords in the circle M

, AC n BD = {e} , m (A AED) = 110° , m (Z B) = 80°

Find by proof: m (Z D) ? m (AD)

[b] In the opposite figure :

AB and AC are two tangent-segments to the circle M

at B and C , m (Z ACB) = 65°

Find by proof: m (Z A) > m (Z D)

^0 [a] In the opposite figure :

AB is a tangent-segment to the circle M at B

? DC is a chord in the circle M ? DC fl BA = {A}

? E is the midpoint of CD

, EM n the circle M = {f} , m (Z A) = 30°

nn Prove that: ABME is a cyclic quadrilateral.

[l]Fiud:m(BF)

[b] In the opposite figure :

LX is a tangent to the circle at X •> EF // YZ

? where YZ is a chord in the circle M

Prove that: XL is a tangent to

the circle passing through the points X 5 E and F
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21 Luxor Governorate p*‘p
IjI L3,D

Answer the following questions :

H Choose the correct answer from those given :

pT] If the diameter length of a circle is 8 cm. and the straight line L is at a distance of 4 cm.

from its centre ? then L is the circle.

(d) an axis of symmetry of(a) a tangent to

[2] The measure of the inscribed angle which is drawn in a circle equals

(b) 90°

^ The two tangents to a circle at the two endpoints of a diameter of it are

(b) a secant to (c) outside

(a) 45° (c) 120° (d) 135°

(b) perpendicular. (c) intersecting. (d) coincident.

0 The sum of measures of the accumulative angles at a point is

(a) 630°

The area of a square is 25 cm . ¥> then its perimeter is

(b) 10

0 The measure of the supplementary angle of the angle whose measure is 60° equals

(a) parallel.

(b) 360° (c) 603° (d) 306°

cm.

(a) 5 (c) 15 (d) 20

(a) 30° (b) 90° (c) 120° (d) 180°

I0 [a] In the opposite figure :

m(ZA) = 30° ,m(CE)= 120°

") m (BC) = m (DE) 120

priFind : m (BD)

[2] Prove that: AB = AD

[b] In the opposite figure :

AB = AC 9 X is the midpoint of AB

? Y is the midpoint of AC ? m (Z A) = 60°

[4] Find : m (Z. DME)

@ Prove that: XD = YE
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IP [a] In the opposite figure :

ABCD is a quadrilateral ? AB = AD

, m (Z ABD) = 35° , m (Z C) = 70°

Prove that: ABCD is a cyclic quadrilateral,

[b] In the opposite figure :

AB is a diameter of the circle M

? m (Z CAB) = 30° r. D is the midpoint of AC

Find : 0 m (Z BDC)

[2]m(AD)

|0 [a] In the opposite figure :
The sides of A ABC touches the

A

circle externally at D ? E ? O

If AD = 5 cm. ? BE = 4 cm. •> CO = 3 cm.

Find : the perimeter of A ABC

[b] In the opposite figure :

AO is a tangent to the circle

atA , AO//DE

Prove that:

DEBC is a cyclic quadrilateral.

lO [a] In the opposite figure :
ABCD is a quadrilateral inscribed

in a circle ? where m (Z ABE) = 100°

? m (Z CAD) = 40°

Prove that: m (CD) = m (AD)

[b] In the opposite figure :

AB and AC are two tangents to the circle

at B and C , m (Z A) = 50°

Find : m (Z BEC)
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22 Aswan Governorate

Answer the following questions :

in Choose the correct answer from those given :

pTIThe area of the square whose side length is 6 cm. is

(a) 12

[2]M and N are two circles touching externally ? their radii lengths are 3 cm. and 5 cm. ^

then MN =

(a) 5

2
cm.

(d) 60(c)36(b)24

cm.

(d)3(c)2(b)8

@The angle whose measure is 50° complements an angle whose measure is

(d)180(c) 90(b) 60(a) 40
1

(3lf ABCD is a cyclic quadrilateral ? m (Z A) = m (Z. C) ? then m (Z A) =

(d) 50

angle,

(d) a straight

(c)60(b) 80(a) 90

@ In A ABC !. if (AC)^ = (AB)^ + (BC)^ ? then Z B is

(b) a right (c) an obtuse(a) an acute

® In the opposite figure :

M is a circle ? if m (BC) = 80°

5 then m (Z A) = °

(b)20

(d)40

(a) 10

(c)30

[a] In the opposite figure :

AD is a tangent to the circle M at D

? AB intersects the circle at B and C

? m (Z A) = 50° ? E is the midpoint of BC

Find : m (Z DME)

[b] In the opposite figure :

A ABC is a triangle inscribed in

the circle M ? m (Z B) = m (Z C)

5 X is the midpoint of AB ? MY ± AC

Prove that; MX = MY
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w [a] In the opposite figure :
AB is a diameter of the circle M

, m (A DCB) = 60°

Find : m (Z ABD)

[b] In the opposite figure :

AB = AC , m (Z BDC) = 80°

, m (Z ACB) = 50°

Prove that:

The figure ABCD is a cyclic quadrilateral.

[a] In the opposite figure :

ABC is a triangle inscribed in the circle M

, m (Z A) = 30°

[T]Find : m (Z BMC)

[a] Prove that: A MBC is an equilateral triangle.

A

[b] In the opposite figure :

m (Z ADB) = 30°

, m (Z C) = 70°

Find : m (Z ABD)

Ipl [a] In the opposite figure :
AB 9 AC are two tangents to the circle at B , C

and m (Z BDC) = 70°

Find : m (Z A)

[b] In the opposite figure :

The inscribed circle M of A ABC touches

its sides AB 9 BC and AC at D

9 E and F respectively.

If AD = 5 cm. 9 BE = 4 cm. and CF = 3 cm.

9 find : the perimeter of A ABC
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23 New Valley Governorate

Answer the following questions : (Calculator is allowed)

W Choose the correct answer from those given :
pTlThe circumference of the circle of radius length 7 cm. is

(c) 44(b) 22(a) 11

cm.

(d)154

[1] In the opposite figure :

If m (Z B) = 60° , m (A ACD) = 130'

? C £ BD 9 then m (Z. A) = ‘

(a) 40

(0 60

(b) 50

(d) 70

BD  C

[^The measure of the inscribed angle drawn in a semicircle is

(c) 120(b) 90(a) 45 (d)180

5 In the opposite figure :

A circle of centre M

If MABC is a rectangle

? then the radius length of the circle equals

H

C

M

(b)AC

(d)AB

(a)BC

(c)AM

of the circle,

(d) an axis of symmetry

® The straight line perpendicular to any chord from its midpoint is

(b) a radius (c) a diameter(a) a chord

6]The number of cyclic quadrilaterals in

the opposite figure is

(b)3(a)l

(d)9(c)6

A

[a] In the opposite figure :

IfMD = ME ,m(AB) = 65°

AB AC

? then find : m (Z. A)
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[b] In the opposite figure :

ABCD is a quadrilateral

in which m (ZL A) = 120°

, BC = CD = DB

Prove that: ABCD is a cyclic quadrilateral.

I0 [a] In the opposite figure :
M is a circle ? m (A BMC) = 80°

Find ; fT] m (A A)

[2] m (A MBC)

[b] In the opposite figure :

M is a circle with radius length 5 cm.

, YZ = 8 cm.

? XY is a tangent to the circle M at X

Find : the length of XY

[a] In the opposite figure :

AB ? AC are two tangents

to the circle at B ? C

R

, m (A D) = 70°

Find : m (A A)

[b] In the opposite figure :

A circle is drawn touching

the sides of the triangle ABC

,AB,BC,^atD,E,F

? AD = 5 cm. ? BE = 2 cm. •» CF = 3 cm.

Find : the perimeter of A ABC

[a] In the opposite figure :

Ifm(A C) = 20°

,m(CTI) = 140°

, find :

Em (AH) Em(B

A

D) ^ m (A A)
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[b] In the opposite figure :

m (Z. ABH) = 100°

, m (Z CAD) = 40°

Prove that: m (CD) = m (AD)

24 South Sinai Governorate
■ sV

Answer the following questions :

W Choose the correct answer from those given :
Pn The measure of the inscribed angle drawn in a semicircle equals

(c) 120' (d)(b) 90°(a) 45°  80°

[§] The angle of tangency is included between ••

(b) two tangents,

(d) a chord and a diameter.

(a) two chords,

(c) a chord and a tangent.

ABCD is a cyclic quadrilateral ? m (Z A) = 120° ? then m (Z C) =

(b) 120

0 M and N are two circles touching internally ? their radii lengths are 5 cm. and 9 cm. ?

(d) 180(a) 60 (c) 90

then MN =

(a) 14

0 The number of symmetry axes of any circle is

(a) zero.

cm.

(b)4 (c)5

(b)

(d)9

l

(d)3(c) an infinite number.

0 In the opposite figure :

A circle of centre M in which AB // CD

> then

(b)AB = CD

(d)m(AC)>m(ro)

(a)m(AC) = m(BD)

(c) AC // BD

[a] In the opposite figure :

m(ZCMB)= 120°

Find : m (Z BAC)
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[b] In the opposite figure :

AB and AC are tangents to the circle M

, m (Z BAC) = 50°

Find :

[l] m (Z ABC)

[2] m (Z ACB)

I0 [a] In the opposite figure :
AB and AC are two chords equal

in length in the circle M 9 X is the midpoint of AB

-»Y is the midpoint of AC ? m (Z HMD) = 120°

(T) Find : m (Z BAC)

[2] Prove that: DX = HY

[b] In the opposite figure :

AB = AC , m (Z BDC) = 60°

and m (Z ACB) = 30°

Prove that: ABDC is a cyclic quadrilateral.

|Q [a] In the opposite figure :
m(CH) = 80°

, m (Z CAH) = 30°

Find : m (BD)

[b] In the opposite figure :

AC = CD

, m (Z ADC) = 50°

Find : m (Z CBD)

I0 [a] In the opposite figure :
AB is a diameter in the circle M

? CD is a tangent to the circle M at C

, CD // AB

Find : m (Z ABC) in degrees.
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[b] In the opposite figure :

AB = AD , m (Z BCH) = 60°

A

Prove that:
Bo
60

the triangle ABD is equilateral. D H

I

25 .North Sin^i Goyernorate K̂v

Answer the following questions :

|0 Choose the correct answer from those given :

pT] M and N are two circles of radii lengths 9 cm. and 4 cm. respectively ? MN = 5 cm. ?

then the two circles are

(a) touching externally,

(c) intersecting.

(b) touching internally,

(d) distant.

[2] The length of the side opposite to the angle of measure 30° in the right-angled triangle

the length of the hypotenuse.equals

fs (c)Y21
(d)2(b)-(a) Y

fs] In the opposite figure :

m (Z AMC) = 120° , then m (Z ABC) =

(b) 240

(d) 60

(a) 360

(c) 90

^ A rhombus whose diagonal lengths are 6 cm. ? 8 cm. ? then its area is

(c)24 (d) 48(a) 2 (b)12

^ In the opposite figure :

ABCD is a cyclic quadrilateral ? m (Z B) = 80°

9 then m (Z D) = °

(b)100(a) 10

(c) 80 (d)180

[b] The number of symmetry axes of any circle is

(d) an infinite number.(b)2 (c)3(a)l
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P [a] In the opposite figure :
M is a circle in which : D is the midpoint of AB

9 E is the midpoint of AC ? m (Z B) = m (Z. C)

Prove that: MD = ME

[b] In the opposite figure :

M is a circle of radius length 6 cm.

5 XY = 8 cm. 9 MY fl the circle M = {e}

, EY = 4 cm.

Prove that: XY is a tangent to the circle M at X
X 8 cm. Y

^p|a]In the opposite figure :
AB and CD are two chords in the circle M

, ABnOT = {E} ,m(ZDEB) = 110°

,m(AC)= 100°

Find : m (Z DCB)

[b] In the opposite figure :

ABCD is a quadrilateral inscribed in a circle M

, M GAB , CB = CD , m (Z BCD) = 140°

Find : m (Z A) ;> m (Z ADC)

|Q [a] In the opposite figure :
AB is a diameter in the circle M

? X is the midpoint of AC ? YB is a tangent to the circle M

W={y}

Prove that: AXBY is a cyclic quadrilateral,

[b] Find the length and the measure of the arc » which is opposite to an inscribed angle of

measure 45° in a circle whose radius length is 7 cm. (^Consider JT
22

7

llPI [a] In the opposite figure :
AB and AC are tangent-segments to the circle

at B and C , m (Z BAG) = 60° , m (Z CDE) = 120°

Prove that: BCE is an equilateral triangle.
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[b] In the opposite figure :

ABC is a right-angled triangle at A

AC = 3 cm. ? BC = 6 cm. ? m {L BAD) = 60°

Prove that: AD is a tangent to the circle

passing through the vertices of A ABC

26 Sea Governorate

Answer the following questions :

W Choose the correct answer from those given :
[3 The area of the circle whose radius length is  3 cm. equals

(a) 9 Jr

fil The number of symmetry axes of the circle is

(a) zero.

The number of circles which pass through three non-collinear points is

(d) zero

5 M and N are two circles touching externally ? the lengths of their radii are 5 cm.
and 3 cm. 9 then MN =

2
cm:

(b) 6 JT (c) 12 Jt (d) 15 Jt

(b) 1 (c)2 (d) an infinite num

(a) 1 (b)2 (c)3

cm.

ber.

(a) 8 (b)2 (c)9 (d) 6

[5] In the opposite figure :

m(zlA) = °

(a) 80

(c) 110

ri] In the opposite figure :

m (BC) = 100° 9 then m (A A) =

(a) 100

(c) 50

(b) 100

(d)90

(b) 90

(d)40

[a] In the opposite figure :

M is the centre of the circle 9 D and E are

B

the midpoints of AB and AC respectively 9 m (A A)  = 70°

Find : m (A DME)
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[b] In the opposite figure :

ABnOT = {E}

,m(AC) = 50° = 100°

Find : m (Z AEC)

[a] Inthe opposite figure :

m (Z BAG) = 50° , m (Z BCA) = 35°

,m(ZD) = 85°

Prove that: ABCD is a cyclic quadrilateral.

[b] In the opposite figure :

A circle M ? m (Z MBC) = 40°

Find : m (Z A)

Id [a] In the opposite figure :
A circle M is drawn touching the sides of A ABC

at D 5 E and E > BE = 5 cm.

? AD = 3 cm. 5 CF = 4 cm.

Find : the perimeter of A ABC

[b] In the opposite figure :

M is the centre of the circle

, MD Z AB , ME Z AC

, MD = ME , m (Z B) = 70°

Find : m (Z A)

Id [a] In the opposite figure :
E GCT , m (Z ABE) = 100°

, m (Z CAD) = 40°

Prove that: m (CD) = m (AD)
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[b] In the opposite figure :

AX is a common tangent to the two circles

touching internally at A

Prove that: ̂  // OT

27 Matrouh Governorate
m

Answer the following questions :

W Choose the correct answer from those given :
[T] The two opposite angles in the cyclic quadrilateral are

(a) equal in measure,

(c) supplementary.

@ The circumference of a circle equals

(a) r

[3] The measure of the inscribed angle is

(a)i
[4] The square whose side length is 4 cm. ? its area is cm^

(b) complementary,

(d) alternate.

(c)Ji:r2(b) 2 Jt r (d

the measure of th

1 1

(b)-j (c)y (d

) 2 JT

e subtended arc.

1

) f

(a) 4 (b)8 (c) 16

^ The tangent to a circle of diameter length 6 cm. is at a distance of

(b) 12(a) 6 (c) 3

(d) 24

cm. from its centre.

(d)2

ABC is a right-angled triangle at B ? then (AB)^  +(BC)^ =

(a) (AC)2 (b) (AB)2 (c) (BCf (d) 2 (AC)2

[a] In the opposite figure :

M is a circle » AB is a tangent-segment to the circle M at A

,m(ZB) = 30°

Find : m (Z ADB)

[b] In the opposite figure :

ABCD is a quadrilateral in which AB = AD

, m (Z ABD) = 30° and m (Z C) = 60°
i

Prove that: ABCD is a cyclic quadrilateral.
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H [a] In the opposite figure :
EGAB ,E^AB ,m(AB)= 110°

, m (Z CBE) = 85°

Find : m (Z BDC)

[b] In the opposite figure :

AB and AC are two chords equal in length

in the circle M > X is the midpoint of AB

5 Y is the midpoint of AC ? m (Z CAB) = 70°

pn Calculate : m (Z DME)

@ Prove that: XD = YE

|0 [a] In the opposite figure :

BD is a tangent to the circle M

, m (Z BAM) = 30°

Find : m (Z ABD) angle of tangency.

[b] In the opposite figure :

AB=AC ,EE^

Prove that:

m (Z AEB) = m (Z AEC)

[a] Complete the following :

rn The line of centres of two intersecting circles is to the common chord

it.and

[2] In the same circle ? the measures of all inscribed angles subtended by the same arc

are

[b] In the opposite figure :

XA and XB are two tangents to the circle

at A and B 5 m (Z AXB) = 70°

,m(ZDCB)= 125°

Prove that: AB bisects Z DAX
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Geometry

1 [b] X is the midpoint of AB

>  Y is the midpoint of AC

,  AB = AC

,  MD = MH = r

By subtracting :

XD = YH

MX J- AB[b] m (^D)= i m(Z AMB)

(inscribed and central angles subtended by AB)

m(/lD) = i X 140° = 70°

>  AC // DB 7 AD is a transversal

m(YDAC) + m(/-D)=180°

(two interior angles in the same side of the

transversal)

m(YDAC)= l80°-70°= 110° (The req

MY J_ AC

MX = MY

(Q.E.D.)

IP
.)

(BD) = m(CH)[a] DH // BC

m (Z BAD) = m (Z CAH)

Adding m (Z BAC) to both sides

m (Z DAC) = m (Z BAH)

m

[a] m (Z DHB) = i [m (i5b) + m (AC)]

110° = i [m(l5B) + 100°]
220° = m (DB) + 100° m ()5b ) = 120°

m (Z DCB) = 1 m (DB) = i- x 120° = 60°
(The req.)

(Q.E.D.)

[b] XY // BD ? AB is a transversal

m (Z YXB) = m (Z XBD) (alternate angles)

»  m (Z ACB) (inscribed) = m (Z ABD)

(tangency)

(bj m (Z BCD) = 1 m (Z BMD)

(inscribed and central angles subtended by BD)

m(Z BCD)= 1 X 130° = 65°

AB // CD 1 BC is a transversal.

m(ZYXB) = m(ZACB)

AXYC is a cyclic quadrilateral. (Q.E.D.)

i Alexandria

m (Z ABC) = m (Z BCD) = 65° Sd Ha Hb He(Hb He
(alternate angles) (1)

^  AB ? AC are two tangent-segments

AB=AC [a] DH // BC

m (Z DAB) = m (Z CAH)

m(DB) = m(CH)

(Q.E.D.)m (Z ACB) = m (Z ABC) = 65°

From (1) and (2) :

m (Z ACB) = 111 (Z BCD) = 65°

CB bisects Z ACD

In A ABC:

m (Z A) = 180° - (65° + 65°) = 50° (Second req.)

(2)

(First req.)

[bJ D is the midpoint of AB

I^IAB

7  H is the midpoint of AC

MHIAC

From the quadrilateral ADMH :

ni (Z DMH) = 360° - (90° + 90° + 60°)

= 120°

ni(Z ADM) = 90°

.'. m (Z AHM) = 90°

(The req.)

[a] V m (Z ACB) = ̂  m (Z AMB)
(inscribed and central angles subtended by AB)

.-. ni(ZACB) = i- X 120° = 60°

7 ".¥ CD // AB

.-. AC = BC

From (I) and (2):

A CAB is an equilateral triangle.

(

.-. m(AC) = m(BC)

(2

(Q.E.D

w
ni(CB) = ni(CD)[a] CB = CD

7 ".¥ AC is a diameter

.-. m (ABC) = ni (ADC)

Subtracting (1) from (2):

.-. iii(AB) = m(AD)

(1)
1)

(2)
)

(Q.E.D.)
.)
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Answers of Final Examinations

[b] m(AX) = m(AY)

m (A ACX) = m (A ABY)

and they are drawn on HD

and on one side of it

BCHD is a cyclic quadrilateral

From the quadrilateral AXMY :

m (A DME) = 360° - (90° + 90° + 70°) =110°

(First req.)

5-.- AB=AC

s V MD = ME = r

By subtracting : XD = YE

MX = MY

(Second req.)

[b] ".¥in(BC) = ni(DE)

Adding in (BD) to both sides
IP

IQ8°

x2x7 X ^[a] The length of AB =
m (CD) = m (EB)360" m(ZC) = m(^E)

= 13.2 cm. (The req.) In A ACE ; AC = AE

. V m(CB) = m(fD)

AB=AD

[b] ABCD is a cyclic quadrilateral,

m (A ADC) = m (A ABH) = 100°

In A ACD :

.-. m{AACD)= 180°-(100°+ 40°) = 40°

.*. m(ACAD) = m(AACD)

CD=AD (Q

.-. CB = ED

(Q.E.D.)

[aJInAABD: AB=AD

m (A ABD) = m (A ADB) = 30°

m (A A) = 180° - (30° + 30°) = 120°

I ¥¥¥ m (A A) + m (A C) = 120° + 60° = 180°

ABCD is a cyclic quadrilateral. {Q.E

.E.D.)

.D.)

[b] "." AD ) AF are two tangent-segments to the circle

.-. AD = AF = 3 cm.

9 "." BD 9 BE are two tangent'segment-s to the circle

BD = BE = 4cm.

9 "." CE 9 CF are two tangent-segments to the circle

CE = CF = 2cm.

[a] XC 9 XA are two tangent-segments

.-. XC = XA = 5cm.

9  YC 9 YB are two tangent-segments

YC = YB = 8cm.

.'. The perimeter of AXYB = 5 + 5 + 8 + 8+10

(The req.)= 36 cm.

[b] In A ABC: v CB = CA

m (A B) = m (A BAC)

9  AB // CD 9 AC is a transversal

m (A ACD) = m (A BAC) (alternate angles)

.". m (A B) = m (A ACD)

The perimeter of A ABC = 3 + 3+ 4 + 4 + 2+ 2

(The req.)= 18 cm.

.-. CD is a tangent to the circle circumscribed
about A ABC (Q.E

[a] AD is a tangent to the circle

.". m (A DAC) (tangency)

= m (A B) (inscribed) (

9  XY // BC 9 AB is a transversal

m (A AXY) = m (A B)

(corresponding angles)

From (1) and (2) ; m (A AXY) = m (A DAC)

(2

.D.)

El9Kalyoubia

)

Sd ID (l]c Bd Bb Bda

S9
.". AD is a tangent to the circle passing through

(Q.E.D.)the points A 9 X and Y
[a] X is the midpoint of AB

.-. "^lAB

9  Y is the midpoint of AC

.-. r^i AC

.-. m (A AXM) = 90°

[b] m (Z AEC) = i [m (AC) + m (BD)]

m (Z AEC) = i (50° + 80°) = 65° (The req.)m (Z AYM) = 90°
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Geometry

o 5 '.- m(Z.MCD) = 90°

In A CMD : m (Z D) = 180° - (90° + 45°) = 45°

m (Z. CMD) = m (Z. D)

CD = CM (Q.E.D. 2

[a] DE // BC

m (DB) = m (EC) adding m (BC) to both sides

m (DC) “ m (EB)

m(ZDAC) = m(^BAE)

[b] V m (Z B) = i m (Z AMC) = 60°

(inscribed and central angle subtended by AC)

m(AC) = m(CB)

(Q.E.D.)

(1)

,  CD // AB

)

[b] AB »AC are two tangent-segments to the
smaller circle

MD 1 AB , ME _L AC

s V MD = ME = r

AC = CB

From (1) and (2):

A CAB is an equilateral triangle.

(radii lengths of the smaller circle)

AB=AC
(2)

(Q.E.D.)

(Q.E.D.)

[a] X is the midpoint of AC

1 AC

5  AB is the common chord

El-Sharkia
m(ZNXA) = 90°

iP
Q]a lUd 06 0c 0d 0b 9 NM is the line of centres

NMX AB

From the quadrilateral AXNY :

m (A BAC) = 360“ - (90“ + 90° + 80°) = 100°

(The req.)

m(ZNYA) = 90°
W
[aj V m (Z. A) = y m (zi BMC)

(inscribed and central angles subtended by BC)

(First req.)m (z:A) = 65“

9  ABDC is a cyclie quadrilateral

m(Z D)=: 180°-65°= 115°

[b] V ABCD is a cyclic quadrilateral

nU^C)= 180“- I20° = 60“

9  BE // CD 9 BC is a transversal

(Second req.)

[b] CD is a diameter

m U CBD) = 90°

.*. m(Z.ABC)= 135“-90° = 45°

9  m (Z. D) (inscribed) = m (Z. ABC) (tangency)

= 45“

m (Z. D) + m (Z ABD) = 45“ + 135° = 180“

and they are interior angles in the same side of
the transversal

DC // BA (Q.E.D.)

m (Z EBC) = m (Z C) = 60° (alternate angles)

m(ZCBF) = 60“ + 45°= 105°

m (Z CDA) = m (Z CBF) = 105° (The req.)

lP
[a] m (BD) = 2 m (Z BED) = 20°

m(ZA)= i [m(CE)-m(BD)]
= -i (80° - 20°) = 30°

[bJ '. InAABC:[n(ZC)=l80°- (90° + 30°) = 60°

m(ZC) = m(ZDAB) = 60°

.•. AD is a tangent to the circle

passing through the points A 9 B and C (Q.E.D.)

(The req)

w
MBl AB[a] AB is a tangent

m (Z ABM) = 90°

9  AC is a tangent

m (Z ACM) = 90°

9  m (Z ABM) + m(Z ACM) = 90° + 90° = 180°

ABMC is a cyclic quadrilateral,

m (Z CMD) = m (Z A) = 45°

MC 1 AC

(Q.E.D. I)

El-Monofia

P
0b 0a 0c 0c 0a 0c
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Answers of Final Examinations

IQ [b] In A BCD: BC = DC

m (L BDC) = m (A CBD) = 35”

m (A C) = 180" - (35” + 35”) =110°

>  m (A A) + m (A C) = 70” + 110” = 180”

ABCD is a cyclic quadrilateral. (Q.E

I

[a] AB is a diameter

,  AB // CD

in(AC) = m(BD) =

m (A AEC) = \ m (AC) = 20”
2X = 30”

m(AB)=

180°- 100
= 40”

2

:.2X- 10° = 20°

 180”

(First req.)

.D.)

iQ
X= 15° (Second req.) [al BD ) BE are two tangent-segments

BD = BE = 6cm.

CE = 10-6 = 4 cm.

[bj In A ABE:

V AB=AE m (A AEB) = m (A

[b] In A ABC:

m (A B) = m (A C)

? •.• X is the midpoint of AB

, V MY ± AC ,AB = AC

MX = MY

AB = AC The req.)

MX TAB

 B)

9 •.• m {A D) = m (A B) (properties of parallelogram)

A m (A AEB) = m (A D)

A AECD is a cyclic quadrilateral. (Q.E.D.)

(Q.E.D.)

e

[a] ■■■ m (A ADC) = i m (A AMC)

(inscribed and central angles subtended by AC)

m (A ADC) = 1 X 70 = 35”

1  CD // AB ? AD is a transversal

.'. m (A BAD) = rn (A ADC) = 35° (alternate angles)

?  AB is a diameter

m (A ADB) = 90°

InAABD: a m(AABD)= 180° - (90° + 35°)

(Second req.)

(First req.)

= 55°

El-Gharbia

Sb [l]d HJc Hb [5]c Ec

w
[a] D is the midpoint of AB

A I^AAB

9 •.• E is the midpoint of AC

A  AC

From the quadrilateral MDAE :

A m (A DME) = 360° - (90° + 90° + 120°) = 60°

9  m (A YMX) = m (A DME) = 60°

9MY = MX = r

A in (A ADM) = 90°

A m (A AEM) = 90°

(V.O.A)

[bJ DE // BC 9 AC is a transversal

m (A AED) = m (A C) (corresponding angles)

- V m (A C) (inscribed) = m (A BAX) (tangency)

A m (A AED) = m (A DAX)

.'. AX is a tangent to the circle passing through
the points A 9 D and E (Q.E.D

A XMY is an equilateral triangle. (Q.E.D.)
.)

lb] In A AMD:

V MA=MD=r

A m(AMAD) = m(AMDA)

9 V DA bisects A BDM

A m (A MDA) = m (A ADB)

From (1) 9 (2) : m (A MAD) = m (A ADB)

and they are alternate angles

A AM//^

9 V "^X AB A MAXAB

[a] X is the midpoint of CF

A ?^XCT
(I)

m (A MXE) = 90°

9  AB is the common chord

9 MN is the line of centres

(2)

A MNXAB

From the quadrilateral XMDE :

in (A XMD) = 360° - (90° + 90° + 52°) = 128°

(The req.)

A m(AMDE) = 90°

AB is a tangent to the circle M at A (Q.E.D.)
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Geometry

\D El-Dakahlia
[a] m (Z. BCD) = m (Z BMD)

(inscribed and central angles subtended by BD)

m (ZBCD) = -^ X 50°
5  AB is a diameter

m(ZACD) = 25° + 90° = 115°

[b] DE // TC

m (Z BAD) = m (Z CAE)

Adding ni (Z BAC) to both sides

m (Z DAC) = m (Z BAE)

= 25°

m(/.ACB) = 90°

(The req

(Q.E.D

il

[Uc[alQ]

[b] m (Z A) = ̂  [m (CE) - m (BI))]
20° = i [80° - m (BD)]

40° = 80°-m(BD)

m (®) = 80° - 40° = 40°
5  BC is a diameter

m(BC)= 180'’

m (DE) = 180° - (80° + 40°) = 60° (The req.)

a

.)

m(BD) = m(CE)

.)

w
w[aj ABCD is a cyclic quadrilateral

m(Z BAD) = 180°-70°= 110°

)  ABFE is a cyclic quadrilateral and Z BAD is
exterior of it.

m (Z EFB) = m (Z BAD) = 110° (First req.)

m(ZEFB) + m(Z BCD) = 110° + 70° = 1^
and they are interior angles in the same side of FC

(Second req.).-. CD // EF

[3]d[a] 0 b

[b] ¥." m (Z BCD) = i m (Z BMD)

(inscribed and central angles subtended by BL))

m (Z BCD) = 1 X 30° = 15°

> ¥.¥ AB is a diameter

.-. m (Z ACB) = 90°

m (Z ACD) = 90° + 15° = 105° (Second req.)

(First req.)

[b] X A 1 XB are two tangents to the circle

.-. XA = XB

In A ABX :

m (Z XAB) = m (Z XBA) =

) ¥.¥ ABCD is a cyclic quadrilateral

.-. m (Z BAD) = 180° - 125° = 55°

m (Z XAB) = m (Z BAD)

AB bisects Z DAX

180°-70°
= 5

2

(Q

[a] ABCD is a cyclic quadrilateral

.-. m(ZD) = m(ZABE)= 100°

5 ¥.¥ D is the midpoint of AC

m (AD) = m (CD)

In A ACD ;

.'. m (Z DAC) = m (Z DCA) =

AD

1

5°

 = CD

.E.D.) 80°- 100°
= 40°

(The req.)

2

l0
[a] AB is the common chord

s MN is the line of centres

MD1 AB

, V MX J_ AC ,AC = AB

)  MY = ME (lengths of two radii)

Subtracting (1) from (2): .'. XY = DE (Q.E.D.)

|bl 20 // BID , AB is a transversal

m (Z DBX) = m (Z YXB) (alternate angle.s) (1)

) "." m (Z C) (inscribed)

= m (Z ABD) (tangency)

From (1) and (2) :

m (Z C) = m (Z YXB)

AXYC is a cyclic quadrilateral.

MN J. AB

MX = MD (I)

(2)

(2)

(Q.E.D.)

[b] AB ! AC are two tangent-segments

.-. 2X-i=X + 2

X = 3

AB = AC

.-. 2X-X = 2+ 1

.-. AB = AC = 2 X 3 - 1 = 5 cm.

,BC=7-3=4cm.

The perimeter of A ABC = 5-1-5 + 4=14 cm.

(Second req.)

(First req.)

[a] In A EBC : BE = BC

m(Z BEC) = m(ZC)

,  m(Z BAD) = m(ZC)

(properties of parallelogram)
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Answers of Final Examinations

m (Z. BED) = m BAD)

and they are drawn on BD and on one side of it

ABDE is a cyclic quadrilateral.

m(^AEB) = m(^ADB)

(drawn on AB and on one side of it)

?  AD // BC ̂ BD is a transversal

m (/. DBC) = m (Z. ADB) (alternate angles)

m(ZAEB) = m(ZDBC)

[b] AB ? AC are two tangent-segments to the
smaller circle

1 AB

AC

From the quadrilateral ADME ;

m (Z. EMD) = 360“ - (90“ + 90° + 50°) = 130°

(Q.E.D. 1)

(Q.E.D.2)

.-. m (Z MDA) = 90°

m (Z MEA) = 90°

m (Z. BAC) = m (Z. E) = 70°

AC is a tangent to the circle passing through
the vertices of A ABE (Q.E.D.2)

i Ismailia

H
[T]c lUb [Ed Ha Hd [ejc

w
[a] V m(Z.A) = l m(Z BMD)= i x 150° = 75°

(inscribed and central angles .subtended by BD)

5  ABCD is a cyclic quadrilateral

.'. m(Z,C)= 180°-75°= 105°

[b] InAABD: AB=AD

.'. m (Z. ABD) = m (Z. ADB) = 30°

.'. m (A A) = 180° - (30° + 30°) = 120°

,  m (Z A) + m (Z C) = 120° + 60° = 180°

.'. ABCD is a cyclic quadrilateral.

(The req

(Q.E.D

.)

(First req.)

.  MD = ME (two radii in the smaller circle)

.-. AB = AC (Second req.)

IP .)

[a] In A AMC : AM = MC = r

.-. m (Z MAC) = m (Z ACM)

m (Z BAC) = m (Z MAC)

.-. m (Z BAC) = m (Z ACM) and they are

alternate angles.

.-. AB // ™

D is the midpoint of AB

.'. AB

.'. i5m±cm

,  AB // C

[a] m (Z BDC) = m (Z BAC)

(two inscribed angles subtended by BC)

.'. m (Z BDC) = 30°

V m(BC) = 2m(ZBAC) = 60°

?  AB is diameter in the circle M

.'. m(AB)= 180°

(First req.)

M

(Q.E.D.)
.-. m(AC)= l80°-60°= 120°

5 ".¥ D is the midpoint of AC

.'. m(AD) = J~ = 60°

.'. m (Z ACD) = 1 m (AD) = 1 X 60° = 30°

m (Z. BAC) = m (Z ACD) but they are

alternate angles

DC//AB (Second r

[bj The figure ABCD is a cyclic quadrilateral

m (Z ABC) = 180° - i 25° = 55°

EA 9 EB are two tangents to the circle at
A and B

(I)

EA = EB

m (Z EAB) =

EA is a tangent to the circle at A

m (Z EAB) (tangency) = m (Z ACB) (inscribed)

m(ZACB) = 55°

From (I) and (2);

m (Z ACB) = m (Z ABC) = 55°

AB=AC

m (Z BAC) = 180° - 2 X 55° = 70°

m (Z E) = 70°

= 55°
180°-70°

2

(2)

(Q.E.D. 1)

eq.)

[b] AD is a tangent to the circle

i^ZAD

?  E is the midpoint of BC

.-.

.". From the quadrilateral ADME :

m (Z DME) = 360° - (90° 90° -t- 65°) = 115°

(The req.)

m (Z ADM) = 90°

m(Z MEA) = 90°

127



Geometry

¥
1[a] AX ! AZ are two tangent-segments

AX = AZ = 6 cm.

CZ = IO-6 = 4cm.

5  CZ ) CY are two tangent-segments

CZ = CY = 4cm.

»  BX s BY are two tangent-segments

BX = BY

The perimeter of A ABC = 24 cm.

BX-rBY-r 6+ 10 + 4 = 24

.-. BX + BY = 4

.-. AB = 6 + 2 = 8 cm.

.-. BX = 2cm.

(

[a] m (Z ABD) (tangcncy) = A m (Z AMB) (central)

= i x80° = 4()°(Firstreci.)

(Second rcq.)m (AB) = m (Z AMB) = 80°

[b] E is the midpoint of AD

.-. t^lAD

s ¥.¥ BC is a tangent-segment

.-. t^ABC

From the quadrilateral MBCE :

.-. m (Z EMB) = 360° - (90° + 90° + 50°) = 1.30°

(The req.)

.-. m (Z MEC) = 90°

.-. m (Z MBC) = 90°

The req.)
¥

[b] m (Z C) = i m (Z BMD) = 1 x 80° = 40°

(inscribed and central angles subtended by BD)

)  Z ABC is an exterior angle of A BCD

.-. m(ZCDB)= 110°-40° = 70°

, ¥.¥ m (Z CBD) = 180° - 110° = 70°

m (Z CDB) = m (Z CBD) = 70°

.-. In A CBD : CB = CD

(First req

(Second req

[a] m (AB) = m (BC) = m (AC)

= 120°

.-. m(ZC) = i m(AB) = l X 120°

= 60°

36(1°
m (AB) =

3

.)

(The req.)

Ml AC[b] E is the midpoint of AC

, V P^lAB ,MD = ME

AB = AC

.)

(Q.E.D.)
B

[a] m (Z A) = i [m (EC) - m (BD)]

.'. 40°=l[m'"(EC)-60°]

.-. 80° = m (K!) - 60°

.-. m (EC) = 80° + 60° = 140°

, V m(BC) = m(ED)

.-. m(BC) = m(ED) = ̂ ^y^Aii|)l+m = 80°
(Second req.)

(First rcq.)

[a] m (Z. BDC) (inscribed) = m (Z ABC) (tangency)

(First req.)= 70"

AB 9 AC are two tangents

AB=AC

m (Z ABC) = m (Z ACB) = 70°

In A ABC :

m (Z BAC) = 180° - (70° + 70°) = 40°

(Second req.)
[b] XY // BD 9 AB is a transversal

m (Z DBX) = m (Z YXB) (alternate angles) (1)

9 ¥.¥ m (Z C) (inscribed)

= m (Z ABD) (tangency)

From (1) and (2) :

m(ZC) = m{Z YXB)

AXYC is a cyclic quadrilateral.

(2)

(Q.E.D.)

lb] V AB//CD

m(ffi) = m (AC) = 30°

.-. m (Z BED) = i m (BD) = ^ x 30° = 15°

(The req.)

B

[a| State by yourself,

tb] In A ABC:

m(Z B)= 180°-(30°+ 50°)= 100°

s ¥.¥ m (Z B) + m (Z D) = 100° + 80° = 180°

.'. ABCD is a cyclic quadrilateral. (Q.E

m Suez

[ijd [sb [3]c He Ha [B]b .D.)
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Answers of Final Examinations

BD = BH = 4cm.

CH < CQ are two tangent-segments to the circle

CH = CQ = 3 cm.

The perimeter of A ABC = 3-t-.s + 4-t-4-(-3 + 3

(The req.i= 24 cm.

11 Port Said

H
He [Da [3]d [4’'h Sc [sja

IP
[b] AD is a tangent to the circle

m (Z DAB) (tangency)
= m (Z ACB) (inscribed)

)  XY // BC ̂ YC is a transversal

m(ZAYX) = m{ZACB)

(couesponding angles)

From (1) and (2);

m (Z DAB) = m (Z AYX)

AD is a tangent to the circle passing through
the points A > X and Y

(

(

(Q.E.D

[aj XY is a tangent-segment

m(ZMXY) = 90'’
1)

(MY)- = (XY)--KMX)"= 12-+ 5'= 169

MY='fiM= 13 cm.
MX = MZ = r .-. MZ = 5cm.

2)

YZ= 13-.5 = 8cm. (The req.)

tb] MO TAB rMHTAC ,AB=AC

MO = MH

,  MX = MY = r .-. OX = HY .)(Q.E.D.)

ip 12 Damietta
[a] Mention by yourself.

[b] BD is a tangent

MBl^

?  H is the midpoint of AC

AC

m

.-. m

Qc Hid |T.a [4^c 5 b 6 C

(ZMBD) = 90®

[a] AB is a tangent

MAXAB

 (Z MHD) = 90°

, V m(Z MBD) + m(ZMHD) = 90° + 90°= 180°

.-. DBMH is a cyclic quadrilateral. (Q.EJ3.)

.-. m(ZMAB) = 90°

> Z MBE is an exterior angle of A AMB

.'. m (Z AMB) = 120° - 90° = 30° (The req.)

[b] AB = CD (properties of rectangle)

, ¥." CE = CD

.-. m (AB) = m (CE)

Adding m ("BE) to both sides

.'. m (AE) = m (BC)

AE = BC

AB = CE[a] AB is a tangent

MB J, AB .'. m (Z ABM) = 90°

In A AMB ; m (Z BMA) = 180° - (90° + 40°)

= .30°

.'. m (Z BDC) = m (Z BMC) = 1 x 50° = 25°

(inscribed and central angles subtended byBC)

(The req.)

.-. m(XB) = m(YC)

(Q.E.D. I)

(Q.E.D. 2)

w
[a] X is the midpoint of AB

.'. MX J. AB

5  Y is the midpoint of AC

.-. MYTAC

From the quadrilateral AXMY :

m (

.-. m (

[b] XY // BC

.-. m (Z XAB) = m (Z YAC)

Adding m (Z BAC) to bath sides

.-. m (Z XAC) = m (Z YAB)

Z MXA) = 90°

Z MYA) = 90°

(Q.E.D,)

.-. m (Z EMD) = 360° - (90° -r 90° + 80°)
= 100° (First req.)

[a] AD s AQ are two tangent-segments to the circle

.'. AD = AQ = 5 cm.

5  BD > BH are two tangent-.segments to the circle

r  AB = AC

r  MD = ME = r

.-. XD = YE

.-. MX = MY

(Second req.)

(s: o V o / r/ (otu) ouj oLiLj voWI 129



Geometry

[b] InAABD: AB = AD

m U ABD) = m (A ADB) = 30°

m(Z A)= 180°-2 X 30° = 120°

,  m (A A) + m (Z. C) = 120°+ 60° = 180°

ABCD is a cyclic quadrilateral. (Q.E

[b] E i.s the midpoint of BC

i^lBC

7  AD is a tangent to the circle

From the quadrilateral ADME :

m (Z DME) = 360° - (90° + 90° + 56°) = 124°

(The req.)

m(Z AEM) = 90°

m (Z ADM) = 90°
.D.)

w
[a] m(ZD)= ̂  m(ZAMB)

(inscribed and central angles substanded by AB)

m(ZD) = l X 140° = 70°

7  AC // DB 7 AD is a transversal

m(Z DAC) + m(ZD)= 180°

(two interior angles in the same side of the

transversal)

ni(Z DAC)= 180°-70° = 110°

[b] bisects Z ACD

m (Z ACB) = m (Z BCD) = 65°

7  AB 7 AC are two tangent-segments

AB = AC

In A ABC :

m (Z ABC) = m (Z ACB) = 65°

m (Z A) = 180° - (65° + 65°) = 50° (First req.)

7 ¥.¥ m (Z D) (inscribed) = m (Z ACB) (tangency)

m (Z D) = 65°

(The req.)

(Second req.)

w
[a] He

[b] ¥.¥ m (BC) = 2 m (Z BAC) = 60°

7 """ AB is diameter in the circle M

.-. m (AB) = 180°

.-. m(/^)= 180°-60°= 120°

7 "." D is the midpoint of AC

m(AD) = m(DC) = -^ = 60°
.-. m (Z ACD) = i m (AD) = 1 x 60° = 30°

m (Z CAB) = m (Z ACD) but they are alternate

angles

AB // DC

IZlb a

(First req.)

(Second req.)

[a] Construction :

Draw^

Proof:

AB 9 AC are two

tangent-segments to the smaller circle.

9 MX 9 MY are two radii

w
[a]m(ZADB)= i m(AB)= i x 110° = 55°

(First req.)

ABCD is a cyclic quadrilateral

m (Z ADC) = m (Z CBE) = 85°

.-. m (Z BDC) = 85° - 55° = 30° (Second req.)

[b] In A ABC ; "." m (Z BAC) = 90° 7 AC = ^ BC

m (Z B) = 30°

m (Z C) = 180° - (90° + 30°) = 60°

.'. m (Z C) = m (Z DAB) = 60°

MX TAB 7 MY ZAC

7  MX = MY = r (radii of the smaller circle)

(Q.E.D.).-. AB=AC

[b] In A ABC ;

AC = I bC 7 m(ZBAC) = 90°

m (Z B) = 30°

m (Z C) = 180° - (90° + 30°) = 60°

m (Z C) = m (Z BAD) = 60°AD is a tangent to the circle passing through

the vertices of A ABC (Q.E.D.)
AD is a tangent to the circle passing through

the vertices of A ABC (Q.E.D .)

m Kafr El-Sheikh

[a] AD 7 AF are two tangent-segments to
the circleHa Hd[alBb
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Answers of Final Examinations

CF = 8 - 3 = 5 cm.

?  BD » BE are two tangent-segments to
the circle

BD = BE = 2 cm.

> ¥.¥ CE j CF are two tangent-.segmenLs to the circle

.'. CE = CF = 5cm.

.'. BC = 2 + 5 = 7cm.

[b] m(A BCD)= i m (A M)

(inscribed and central angles subtended by BD)

.-. m(ZBCD)=l X 130° = 65°

AB // CD ? BC is u transversal

m (Z ABC) = m (Z BCD) = 65°

AD = AF = 3cm.

(The req.)

m
[a] CM // AB 5 AM is a transversal

.-. m (A CMA) = m (A A) = 60° (alternate angles)

5 V m(A B)= J- m(ACMA)

(inscribed and central angles subtended by AC)

.-. m (A B) = i- X 60° = 30°

[bl m (A E) = 1 [m (CA) - m (BD)]

.-. 30° = i [80°-m(BD)]

.'. 60° = 80°-m(BD)

.'. m(BD) = 80°-60° = 20°

9  BA is a diameter in the circle

m(K) = 180°

m (CD) = 180° - (80° + 20°) = 80° (The req.)

(The req.)

(alternate angles)

AB and AC are two tangent-segments to
the circle M

AB = AC

m (Z ACB) = m (Z ABC) = 65°

In A ABC :

m(ZA)= 180°-2x65° = 50° (The req.)

w
[a] X is the midpoint of AC

.'. MXXAC

5 "." YB is a tangent to the circle

.-. MBXBY

7 ¥.¥ m (A AXY) = m (A ABY) and they are

drawn on AY and on one side of it

.'. AXBY is a cyclic quadrilateral,

[b] In A AMC : AM = MC = r

.-. m (A MAC) = m (A ACM)

m(ABAC) = m(A MAC)

.'. m (A BAC) = m (A ACM) and they are

alternate angles.

.'. AB // CM

D is the midpoint of AB

, ".¥ AB // CM

.-. DMX#

.-. m (A AXY) =

m(A MBY) =

(Q

.-. MDl A

(Q

 90°

 90°

[a] State by yourself,

[b] ¥.¥ AB is a diameter of the circle

.'. m (A ACB) = 90°

> "." m (A ACE) = m (A ADE) = 90°

and they are drawn on AE and on one side of it

.9. ACDE is a cyclic quadrilateral. (Second req.)

(First req.) .E.D.)

14 El-Beheira

IP
Bd Bb Bb [4]a 0d Be

B

[a] In A ABC : m (Z B) = m (Z C)

AB = AC

»  X Ls the midpoint of AB

, V AC

MX = MY

.E.D.)

MXIAB

[a] AB ? AC are two tangents

AB=AC

In A ABC :

m (Z ABC) = m (Z ACB) = -

(Q.E.D.)

[b] V ABCD is a cyclic quadrilateral.
180°-40°

= 70°m (Z ADC) = m (Z CBE) = 85°

5  m (Z ADB) = y m (AB) =1x110°= 55°
.-. m(ZBDC) = 85°-55° = 30° (The req.

2

9  m (Z D) (inscribed) = m (Z ABC) (tangency)

m (Z D) = 70° (The req.))
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m(ZD) = m(^BCD) = 55°

ni (L DEC) = 180° - 2 X 55° = 70°

m {L ABD) = 55° + 70° = 125°

[b] XA ? XB are two tangents to the circle

XA = XB

In A ABX :

m(AXAB) = m{AXBA) =

?  ABCD is a cyclic quadrilateral

m (A BAD) + m (A DCB) = 180“

m(A BAD)= 180“ 115“ = 65“

ra (A XAB) = m {L BAD)

AB bisects L DAX

5  rn {L ADB) (inscribed)

= ni (A XAB) (tangency) = 65“

m (/.BAD)=m(AADB)

BD = BA

180“-50
= 65

2

(Q

(Q

(The req.)

MC = MA= I0-4 = 6cm.[b] MC = MA = r

9  BA is a tangent to the circle M

m (A MAB) = 90“MA 1 BA

“

(AB)^ = (MB)^ - (MA)^ = 10“ - 6- = 64

AB=fM = 8cm. (The req.)

.E.D.1) D

[a] MX 1 AB X is the midpoint of AB

AB = 2xBX = 2x5 = 10cm.

,  MYICD ,MX = MY

CD = AB = 10 cm.
.E.D.2)

(The req.)

[b] In A ABD: AB = AD

.-. m (Z. ABD) = m (A ADB) = 30°

m (A A) = 180°-2x30°= 120°

?  m (A A) + m (A C) = 120° + 60° = 180°

El-Fayoum15

H
[i'Jd LUc [He 0d [He

'm (Q.E.D.)ABCD is a cyclic quadrilateral.

[a] CE bisects Z DCF

m(Z DCF) = 2 X 53“ = 106“

?  AD // BC 5 DC is a transversal

m (Z D) = m (Z DCF) = 106“ (alternate angles)

m (Z B) + m (Z D) = 74“ + 106“ = 180°

ABCD is a cyclic quadrilateral,

[b] D is the midpoint of AB

AB

y  E is the midpoint of AC

i^lAC

From the quadrilateral ADME :

ni (Z DME) = 360“ - (90“ + 90“ + 65“) =115“

(The req.)

(Q.E.D.)

m (A ADM) = 90°

m (A AEM) = 90°

D
[a] AB =AC

m (AB) = m (AC)

.-. in(AAEB) = m(A AEC)

[b] ¥.¥ XY // BC 5 AB is a transversal

.¥. m (A AXY) = ni (A ABC) (corresponding angles)

? ".¥ m (A ABC) (inscribed) = in (A CAD) (tangency)

m (A AXY) = m (A YAD)

AD is a tangent to the circle passing through

the points A s X and Y

(Q.E.D.)

(Q.E.D.)

16 Beni Suef

D

m [Hb [Hd [Hd [Ha [He

[aj AB ? AC are two tangents

In A ABC:

AB = AC

B

[a] In A ABD; AB=AD

m (Z ABD) = m (Z ADB) = 40<

m (Z A) = 180< - 2 X 40< = 100<

,  m (Z A) + m (Z C) = 100< + 80< = 180<

ABCD is a cyclic quadrilateral. (Q.E

180<-70<
m(ZABC) = m(ZACB) = = 55°

2

m (Z D) (inscribed) = m (Z ABC) (tangency)

= 55°

In A BCD; v BD = BC .D.)
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Answers of Final Examinations

[b] V m (Z E) = 1 [m (AC) - m (BD)]

20'’ = 1 [80° - m (BD)]

40° = 80° - m (BD)

m(BD) = 80°-40° = 40°

AB is a diameter m (AB

[b] XA 9 X B are two tangents to the circle

XA = XB

InAABX:

m (Z XAB) = ni (Z XBA) =

9  ABCD is a cyclic quadrilateral

m (Z DAB) = 180°- 125° = 55°

From (1) and (2):

m (Z DAB) = m (Z XAB)

AB bisects Z DAX

180°-70°
= 55

2

(Q

° (1)

) = 180°

m (CD) = 180° - (80° + 40°) = 60° (The rcq.) (2)

Ip
[a] V X is the midpoint of AB

r^ZAB m (
.E.D.)

Z MXA) = 90°

m9  Y is the midpoint of AC

r.'^lAC m (Z
El-Menia

 MYA) = 90°

From the quadrilateral AXMY

m (Z DME) = 360° - (90° + 90° + 60°) = 120°

(First req.)

Be Ba Bci E Be BbC

lo
j ■■■ AB = AC

, V MD = ME = r

[b] m (Z BDC) (inscribed)

= m (Z ABC) (tangency) = 65°

?  AB ) AC are two tangents

In A ABC : m (Z ABC) = m (Z ACB) = 65°

m (Z BAC) = 180° - 2 X 65° = 50° (The req.)

MX = MY

XD = YE (Second req.)

AB=AC

[a] X is the midpoint of AB

MXJ. AB

5  AC ,AB = AC

MX = MY (Q.E.D.)

[b] MB = MC = r

In A MBC :

m (Z MBC) = m (Z MCB) = 25°

m (Z BMC) = 180° - 2 X 25° = 130°

,vm(ZBAC)=ini(ZBMC)

(inscribed and central angles subtended by BC)

.-. m (Z BAC) = i X 130° = 65° (The req

ip
[a] E is the midpoint of AD

m (Z MEC) = 90°

9  BC is a tangent-segment

m (Z MBC) = 90°

m (Z MEC) m (Z MBC) = 90° + 90° = 180°

EMBC is a cyclic quadrilateral,

[b] MC // AB ? AM is a transversal

MET AD

BC ± AB

(Q.E.D.)

.)

w
[a] In A ABC;

AB=AC

m (Z ABC) = m (Z ACB) = 50°

m (Z A) = 180° - 2 X 50°= 80°

7  m(ZA) + m(Z D) = 80°+ 100°= 180°

m (Z AMC) = m (Z MAB) = 60°

(alternate angles)

,  m (Z B) = i m (Z AMC)

(inscribed and central angles subtended by AC

.-. m (Z B) = 4- X 60° = 30° (The req.2

ABDC is a cyclic quadrilateral. (Q.E.D.)
)

[b] m (Z BDC) (inscribed)

= m (Z BAC) (tangency) = 70° ?

AB ? AC are two tangents to the circle

AB=AC

.-. In A ABC : m (Z ABC) = m (Z ACB) = 70°

m (Z A) = 180° - (70° + 70°) = 40° (The req.)

e

m (AX) = m (BY)[a] AB // XY

»¥.¥ m (>«;) = m (YC)

adding (1) »(2): m (AC) = m (BC)

AC = BC

(1)

(2)

(Q.E.D.)
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[b] BC is a diameter m (L A) = 90°

m (L EDB) = 90°

,  m A) + m (Z EDB) = 90° + 90° = 180°

ABDE is a cyclic quadrilateral,

m (1. CED) = m (Z B)

5  m (Z B) = i m (AC)

m(ZCED) = .im(^)

,  ED 1 BC

(Q.E.D.

(Q.E.D.

[a] CD // AB

AC = BC

[b] ABCD is a cyclic quadrilateral

ni (Z D) = m (Z ABE) = 110°

In A ADC;

m (Z ACD) = 180° - (1 10° + 35°) = 35°

m (Z ACD) = m (Z CAD) = 35°

m (DA) = m (DC)

m (AC) = m (BC)

(Q

(Q

.E.D.)

1)

2)

w.E.D.)

IP MDIAB[a] D is the midpoint of AB

, V AC ,MD = ME

In A ABC :

m (A ABC) = m (A ACB) = 65°

m (A BAC) = 180° - 2 x 65° = 50° (The req.)

A AB = AC[a] In AADE:

AE = DE

m(DC) = m(AB)

m(A EBC) = m (A ECB)

In A EBC : a EC = EB

A m (A DAC) = m (A ADB)

(Q.E.D.)
[b] V ABCD is a cyclic quadrilateral.

A m (A BCD) + m (A BAD) = 180°

m (A BCD) - 180° - 120° = 60°

5  BO // DC ? BC is a transversal,

m (A CBO) = m (A BCD) = 60°

[bj ••• m (A CMB) = 2 m (A CAB) = 2 x 50° = 100°

(central and inscribed angles subtended by CB)

m (reflex A CMB) = 360° - 100° = 260°

(The req.)

m Assiut
(alternate angles)

ID m(Z CBE) = 60° + 55° = 115°

5  ZCBEi.saiiexteriorangleofacyclicquadrilateral

ni (Z ADC) = m (Z CBE) = 115° (The req.)

Qd HJc [Hb Ha [Dd He

[a] ¥.* X is the midpoint of AB

.-. i^XAB

5 "." Y is the midpoint of AC

.-. AC

From the quadrilateral AXMY :

.-. m (Z DME) = 360° - (90° + 90° + 50°) = 130°

(First req.)

m (Z MXA) = 90°

A m (A MYA) = 90°

w
[a] m (Z ADB) = 1 m (AB) = 1 x 50° = 25°

(First req.)

(Second req.)5 m (ADB) = 360°-50° = 310°

[b] BCDE is a cyclic quadrilateral

A m(ACBE) + m(A D)= 180°

A m (A CBE) = 180° 125° = 55°

5  AB 5 AC are two tangents to the circle

A AB=AC

A In A ABC:

m(AACB) = m(AABC) =
180°-70°

= 55
2

5 V AB =AC

5  MD = ME = r

A MX = MY

A XD = YE (Second req.)

A m(AB) = m(DC)[b] AB = DC

adding m (BC) to both sides

m (AC) = m (BD) AC = BD {Q.E.D.) °

w »  m (A BEC) = (inscribed)

= m (A ACB) (tangency) = 55°
[a] AB 5 AC are two tangents

In A ABC:

A m(AABC) = m(AACB) =

.-. m (A BDC) (inscribed)

= m (A ABC) (tangency) = 65°

18

AB = AC

A In A CBE : m (A CBE) = m (A BEC) = 55°

(Q.E.D. I)A CB = CE0°-50°

5 V m (A CBE) = (A ABC) = 55°

A BC bisects A ABE

= 65°
2

(The req.) (Q.E.D. 2)
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m
m U CBE) + m(L CDE) = 180"

m  CBE) = 180" - 125" = 55"

In A BCE : m (A BEC) = m (A CBE)

CB = CE

[b] AB = CD (properties of the rectangle)

AB = CE

m (AB) = m (CE) and adding m (BE)
to both sides.

m(AE) = m(BC)

AE = BC

.  CE = CD

Souhag

H
Eb d] Hb lEc ®da

(Q.E.D.)

[a] H is the midpoint of BC

MH 1 BC

?  AD is a tangent

m(AMDA) = 90“

From the quadrilateral ADMH :

m (A DMH) = 360" - (90" + 90" + 56") = 124"

(The req.)

m (A MHA) = 90°

/. A AD

(Q.E.D.)

IT
[a] In A ABC :

m (A B) = ni (A C)

)  X is the midpoint of AB

,  MYXAC ,AB=AC

MX = MY

[b] ABDC is a cyclic quadrilateral

m(AB) + m(AC)= 180°

m(A B)= I80°- 115° = 65°

?  *.¥ AB is a diameter

InAABD:

m (A DAB) =180°- (90° + 65°) = 25° (The req.)

AB = AC

i^lAB

(Q.E.D.)

m (A ADB) = 90°

[b] InAABD: AB = AD

m (A ABD) = ni (A ADB) = 30°

.'. m (A A) = 180°-2x30°= 120°

,  m (A A) + m (A C) = 120° + 60° = 180°

.*. ABCD is a cyclic quadrilateral (Q.E .D.)

[a] AD 5 AF are two tangent-segments to the circle

.-. AD = AF = 5 cm.

1  BD 5 BE are two tangent-segments to the circle

BD = BE = 4 cm.

)  CE 5 CF are two tangent-segments to the circle

CE = CF = 3cm.

The pcrimcterof A ABC = 5-r 5+4-r4-r3-i-3

(The req.)= 24 cm.

Qena

ID

Ha E Eb 0 ®ca c

w[b] Z. CBE is an exterior angle of the cyclic

quadrilateral ABCD

m (Z ADC) = m (Z. CBE) = 85°

)  m (Z. ADB) = Y (AB)
= i X 110° = 55°

m (ABDC) = 85°-55° = 30° (Th

[a]

e req.)

[a] AB 9 AC are two tangent to the circle

AB=AC

In A ABC:

ni (A ABC) = m (A ACB) =

m (A BEC) (inscribed)

= m (A ABC) (tangency) = 55°

9  BCDE is a cyclic quadrilateral.

180°-70°
=

2

We can draw two circles.

[b] Construction :

Draw ME , MF
 55°

Proof:

AB 9 CD are two tangent-segments to the
smaller circle
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m (L BMP) = m (Z A) = 30°

m (BF) = m (Z BMP) = 30°

tb] m (L XZY) (inscribed) = m (Z. LXY) (tangency)

»  EP // YZ ! XZ is a transversal

m (Z XPE) = 111 (Z XZY) (corresponding angles)

m (Z XPE) = in (Z EXE)

LX is a tangent to the circle passing through

the points X s E and F

(Second req.)

(Q.E.D.)

MEIAB sMFXCD

1  ME = MF = r(radii lengths of die smaller circle)

(Q.E.D.)AB = CD

¥

[a] CE bisects L DCF

m {L DCF) = 2 X 55° = 110°

?  AD // BC ? CD is a transversal

ni (-li D) = m (4 DCF) = 110° (alternate angles)

m (4 B) + m (Z D) = 70° + 110° = 180°

ABCD is a cyclic quadrilateral. (Q.E.D.)

21 Luxor

[b] m (AB') = m (BC) = m (AC) = ^ = 120°
m (Z AMB) = m (AB) = 120°

,  MA=MB=r

[4]b lUd [bJcBa Bd Ba

1b
[a] m(ZA)= r [m(EC)-m(BD)]

30° = r [l20°
60° = l20°-m(BD)

m(BD)= 120°-60° = 60°

." m (BC) = m (DE)

(BD)]- ni

BC = D) *

180°-120°
m(ZABM) = m (Z BAM) =

2

= 30° (First req.)

m (AB) = m (BC) = m (AC)

(First req.)AB = BC = AC

A ABC is an equilateral triangle. (Second req.)
E

By adding m (BD) to both sides,

m (CD) = m (®) m (Z C) = m (Z E)

[a] V m (Z ABD) = m (Z ACD) = 80°

(two inscribed angles subtended by AD)

> Z AED is an exterior angle of A ECD

z m(ZD)= 110°-80° = 30° (F

In A ACE: z AC=AE

,  BC = DE

z AB=AD (Second req.)

irst req.)

m (AD) = 2 m (Z B) = 2 X 80° = 160° (Second req.)

[bl X is the midpoint of AB

zMXXAB

5 V Y is the midpoint of AC

MYJ_AC

From the quadrilateral AXMY :

m (Z DME) = 360° - (90° + 90° + 60°) = 120°

(First req.)

m (Z AXM) = 90°

m (Z AYM) = 90°
[b] AB 1 AC are two tangent-segments

z AB=AC

z m (Z ABC) = m (Z ACB) = 65°

m (Z A) = 180° - 2 X 65° = 50°

. m (Z D) (inscribed) = m (Z ACB) (tangency)

(Second req.)

(First req.)

= 65°
.  AB = AC

. ¥¥¥ MD = ME = r

z XD = YE

z MX = MY

(Second req.)

[a] AB is a tangent-segment

MBZAB

9 "." E is the midpoint of CD

Micd

m (Z MBA) + m (Z MEA) = 90° + 90° = 180°

ABME is a cyclic quadrilateral

z m (Z MBA) = 90°

m(ZMEA) = 90°

(First req.

D

[a] AB = AD

z m (Z ABD) = m (Z .ADB) = 35°

z m(ZA) = l80°-2x35° = 110°

z m(ZA)-sm(ZC)= 110°-I-70°= 180°

ABCD is a cyclic quadrilateral. (Q
)

.E.D.)
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Answers of Final Examinations

Ml
[b] m (Z BDC) = m (Z BAC)

(two inscribed angles subtended by B(?)

m (Z BDC) = 30°

,  m (ffi) = 2 m (Z BAC) = 60°
» AB is a diameter in the circle M

m(®)= 180°
m(^^)= 180°-60° = 120°

»  D is the midpoint of AC

m(AD) = -^ = 60°

(Firs

(Second

Aswan

t req.)

He Hb Ha He Hb Hd

Q

[a] AD is a tangent

MD ± AD

?  E is the midpoint of BC

^ 1 BC

From the quadrilateral ADME :

m (A DME) = 360° - (50° + 90° + 90°)

= 130°

[b] In A ABC : m (Z B) = m (Z. C)

AB=AC

) *.¥ X Is the midpoint of AB

i^XAB

MX = MY

m (Z MDA)

m  (Z MEA)

(T

9  MY 1 AC

(Q

= 90°

 req.)
= 90°

P
[a] AD 9 AO are two tangent-segments

to the circle

AD = AO = 5 cm.

>  BD ? BE are two tangent-segments
to the circle

BD = BE = 4cm.

9  CE 9 CO are two tangent-segments
to the circle

CE = CO = 3 cm.

The perimeter of A ABC = 5 + 5 + 4 + 4 + 3 + 3

(The req.)= 24 cm.

he req.)

.E.D.)

P
[a] AB is a diameter

m (Z ACB) = 90°

m (Z DCA) = 90° - 60° = 30°

m (Z ABD) = m (Z ACD) = 30°

(Two inscribed angles subtended by AD) (The req.)

[b] In A ABC: v AB = AC

.-. m (Z ABC) = m (Z ACB) = 50°

.-. m (Z BAC) = 180° - 2 X 50° = 80°

.-. m (Z BAC) = m (Z BDC)

and they are drawn on BC and on one side of it

.'. ABCD is a cyclic quadrilateral. (Q.ED.)

[b] AO // DE ) AB is a transversal

.-. m (Z AED) = m (Z EAO) (alternate angles)

> ¥." m (Z C) (inscribed) = m (Z BAO)(tangency)

.-. m (Z C) = m (Z AED)

.'. DEBC is a cyclic quadrilateral. (Q.E.D.)

P

[a] Z ABE is an exterior angle of the cyclic

quadrilateral ABCD

m (Z D) = m (Z ABE) = 100°

In A ACD :

m (Z ACD) = 180° - (100° + 40°) = 40°

m (Z ACD) = m (Z CAD)

CD = AD

m(CD) = m(ffi)

[b] AB 9 AC are two tangents

AB = AC

m (Z ABC) = m (Z ACB) =

m (Z BEC) (inscribed)

= m (Z ABC) (tangency) = 65°

(Q

180°-50°
=

2

(The

Ip
[a] m (Z BMC) = 2 m (Z BAC) = 2 x 30° = 60° (1)

(central and inscribed angles subtended by BC)

(First req.)
.E.D.)

9 V MB = MC = r

From (1) and (2):

A MBC is an equilateral triangle (Second req.)

[b] "." ABCD is a cyclic quadrilateral

m(ZA)= 180°-70° = 110°

(2)

 65°

 req.)
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Geometry

In A ABD :

m (A ABD) = 180° - (110° + 30°) = 40°
[b] XY is a tangent

MXIXY

In A MXY : (XY)^ = (MY)’ - (MX)^

= (13)--5-= 144

m (A MXY) = 90°
(The req.)

n
XY =1/744= 12 cm. (The req.)[a] m (A BDC) (in.scribed)

= m (A ABC) (tangency) = 70°

9 ¥.¥ AB 9 AC are two tangents

.'. AB=AC

.-. m (A ABC) = m (A ACB) = 70°

In A ABC; '

.-. m (A A) = 180° - (70° + 70°) = 40°

o

[a] m (A BDC) (inscribed)

= m (A ABC) (tangency) = 70°

9 "." AB 9 AC are two tangents

.-. AB = AC

.-. m (A ABC) = m (A ACB) = 70°

In A ABC :

.-. m (A A) = 180° - (70° + 70°) = 40° (The req.)

[b] ¥.¥ AD 9 AF are two tangent-segments to the circle

.-. AD = AF = 5 cm.

9 ".¥ BD 9 BE are two tangent-segments to the circle

.-. BD = BE = 2cm.

9 ¥.¥ CE 9 CF are two tangent-segments to the circle

CE = CF = 3cm.

.-. The perimeter of A ABC = 5 + 5 + 2-+2 + 3-l-3

(The req.)= 20 cm.

(The req.)

[b] ¥.¥ AD 9 AF are two tangent-segments to the circle

AD = AF = 5 cm.

9  BD 9 BE are two tangent-segments to the circle

BD = BF = 4cm.

9  CE 9 CF are two tangent-segments to the circle

.-. CE = CF = 3cm.

.'. The perimeter of A ABC = 5-i-5 + 4 + 4 + 3 + 3
= 24 cm. (The req.)

New Valley

D

(T]c IDd (Ub Hb HJd [6]b B

[a]m(Z.H) = m(ZC) = 20"

(Two inscribed angles subtended by BD)
B

[a] MD = ME

,MD1 AB AC

.-. AB=AC

.-. m (A A) = 180° - 2 X 65° = 50°

A BCD is equilateral

.-. m(AB) = m(A C) =

[b] '.' BC = CD = DB

(First req.)

m (BD) = 2 m (A C) = 2 X 20° = 40°
 65°

(The req.)
(Second req.)

.-. m (A A) = i [ni (CH) - m (BD)]

= .1 (140°-40°) = 50° (Third req.)
.-. m (A C) = 60°

m (A C) -I m (A A) = 60° 4-120° = 180°

.*. ABCD is a cyclic quadrilateral ¥ (Q

[b] ABCD is a cyclic quadrilateral

.-. m(AD) = m(AABH)=100°

.-. m(A ACD)= 180°-(100° + 40°) = 40°

.'. m(ACAD) = m(AACD)

m(CD) = m(AD) (Q

.E.D.)

B

[a] m (A A) = i m (A BMC) = .1 x 80° = 40°
.E.D.)

(First req.)

(inscribed and central angles subtended by BC)

,  MB = MC = r

m (L MBC) = m (L MCB) =
180°-80°

2

mi South Sinai

D

(Second req.) Q]b (He ll]a .Sb Ec Sa
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Answers of Final Examinations

m(AC) = m(BC)D ,  CD // AB

AC = BC

In A ABC :

m (Z ABC) = m (Z BAC) =

la] m (Z BAC) = ̂  m (Z BMC)
(inscribed and central angles subtended by BC)

m (Z BAC) = 1 X 120“ = 60°

[b] AB 9 AC are two tangents

AB=AC

In A ABC:

m(AABC) = m(AACB) =

(The req

180°-50°

2

180°-90°
.) = 45°

(The req.)
2

[b] ABCD is a cyclic quadrilateral

m (Z A) = m (Z BCH) = 60°

,vAB=AD

A ABD is equilateral. (Q.E.D.)= 65“ (The req.)

s m North Sinai

[a] X is the midpoint of AB

.-.MX TAB ■

?  Y is the midpoint of AC

MYIAC

From the quadrilateral AXMY :

m (Z BAC) = 360“ - (90“ + 90° + 120°) = 60“

(First req.)

m (Z MXA) = 90°

.-. m (Z MYA) = 90“

mb [Ua [3]d He Hb [Hd

B
[a] In A ABC:

V m(Z B) = m(ZC)

5 ".¥ D is the midpoint of AB

.-. MDXAB

;  E is the midpoint of AC

.-. ME X AC

[b] V MF = MX = r = 6cm.

.-. MY = 6 + 4= 10 cm.

In A MAXY

(MY)^ = (I0)^= 100

7 (MX)^ + (XY)^ = 6^ + 8- = 100

.-. (MY)^ = (MX)^ + (XY)^

.-. XY is a tangent to the circle at X

.-. AB =A

.-. MD = M

.-. M

C

MX = MY

.-. DX = HY (Second req.)

,  AB = AC

,  MD = MH = r

E (Q.E.D.)[b] In A ABC :

AB = AC

.-. m (Z ABC) = m (Z ACB) = 30°

.-. m (Z A) = 180< - 2 X 30< = 120<

.-. m (Z A) + m (Z D) = 120< + 60° = 180<

ABDC is a eyclic quadrilateral. (Q .E.D.)

X X XY

o
(Q.E.D.)

[a] m (Z A) = [m (CH) - m (BD)]
.-. 30° =

.-. 60< = 80<-m(BD)

(BD) = 80° - 60° = 20<

i [80<-m(BD)]

m

e

[a] m (Z DEB) = j [m (AC) + m (BD)]
.-. 1I0° = 1 [l00< + in(BD)]
.-. 220< = 100° + m (BD)

.-. m(BD) = 220<- 100° = 120<

.-. m (Z DCB) = 1 m (BD) = i X 120° = 60<

(The req.)

(The req.)

[b] InAACD: v AC = CD

m (Z CAD) = m (Z ADC) = 50°

m (Z CBD) = m (Z CAD) = 50^

(two inscribed angles subtended by CD)

[b] ABCD is a cyclic quadrilateral

m(Z A) = 180°- 140° = 40°

? "." AB is a diameter

m(ZADB) = 90°

(The req.)
(First req.)

e

[a] AB is a diameter .-. m (Z BCA) = 90°
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Geometry

In A BCD : CD = CB

m {Z CDB) = m (Z CBD) =

m (Z ADC) = 90° + 20° =110° (Second req.)

180°-140°
= 20°

2

s
[a] D is the midpoint of AB

i^±AB m  (L ADM) = 90"

?  E is the midpoint of AC

^lAC m (
D

Z AEM) = 90°

From the quadrilateral ADME :

m (Z DME) = 360° - (90° + 90° + 70°) = 110°

(The req.)

[a] YB is a tangent ? AB is a diameter

ABIYB

5  X is the midpoint of AC

"^XAC

m (Z ABY) = m (Z AXY) = 90°

and they are drawn on AY and on one side of it

AXBY is a cyclic quadrilateral,

[b] The measure of the arc = 2 x 45° = 90°

X 2 X ̂  X 7 = 11 cm.
(The req.)

m (Z ABY) = 90°

m (Z MXA) = 90°

(Q.E.D.)

90°
The length of the arc =

.360°

[b]m(ZAEC)= i [m(AC) + m(BD)]

= 3 (50° + 100") = 75° (The req.)

El

[a] In A ABC : m (Z B) = 180° - (50° + 35°) = 95°

m (Z B) + m (Z D) = 95° + 85° = 180°

ABCD is a cyclic quadrilateral,

[b] InAMBC: v MB = MC = r

m (Z MBC) = m (Z MCB) = 40°

m (Z BMC) = 180° - 2 X 40° = 100°

>  m (Z A) = i m (Z BMC)

(inscribed and central angles subtended by BC)

/. m(ZA) = ̂  X 100° = 50°

(Q.E.D.)

(The req.)

e

[a] BCDE is a cyclic quadrilateral

.-. m (Z CBE) = 180° - 120° = 60°

5 ¥.¥ AB ) AC are two tangent-segments

.'. AB=AC

.-. In A ABC;

m(Z ABC) = m(ZACB) =

.9. m (Z CEB) (inscribed)

= m (Z ABC) (tangency) = 60°

In A EBC : m (Z CBE) = m (Z CEB) = 60°

m (Z BCE) = 180° - 2 X 60° = 60°

.'. A BCE is an equilateral triangle,

[b] In A ABC : ¥.¥ m (Z BAC) = 90°

>AC = BC

.'. m (Z C) = 180° - (90° ^r 30°) = 60°

.'. m (Z C) = m (Z BAD) = 60°

180°-60°
= 60°

2

(Q.E.

.-. m (Z B) = 30°

D

[a] AD ? AF are two tangent-segments to the circle

AD = AF = 3cm.

?  BD » BE are two tangent-segments to the circle

BD = BE = 5cm.

n  CE »CF are two tangent-segments to the circle

.-. CE = CF = 4cm.

The perimeter of A ACB = 5 + 5+ 4 + 4 + 3 + 3

(The req.)= 24 cm.

D.)

[bj MD = ME

,MDXAB ,ME1AC

AB = AC

In A ABC:

m(ZB) = m(ZC) = 70°

m(ZA)= 180°-2x70°=40°

.-. AD is a tangent to the circle passing through
the vertices of A ABC (Q.E.D.)

(The req.)

m Red Sea

B
B

[a] ABCD is a cyclic quadrilateral
(Da (Ud Sa Ha Hb He

.-. m (Z D) = m (Z ABE) = 100°
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Answers of Final Examinations

InAACD: m(AACD)= 180° - (100^ + 40°)

= 40°

m (A CAD) = m (A ACD) = 40°

m(®) = m{4S)

[ b] AX is a common tangent for
two circles

m (A BDA) (inscribed)

= m (Z. BAX) (tangency)

? m (Z. CEA) (inscribed)

= m (Z CAX) (tangency)

m (A BDA) = m (A CEA)

and they are corresponding angles

BD//^

(Q.E.D.

(Q.E.D.)

[b] X is the midpoint of AB

^±AB

9 •/ Y is the midpoint of AC

.-.MY LAC

From the quadrilateral AXMY :

m (A DME) = 360° - (90° + 90° + 70°) = 110°

(First req.)

m(AAXM) = 90°

m(AAYM) = 90°
)

9VAB=AC MX = MY

XD = YE (Second req.)9 V MD = ME = r

Id
|a] BD is a tangent

MB 1 BD

MA = MB = r

In A MAB :

ni(AMBD) = 90°-

27 Matrouh

IP m (A MBA) = m (A MAB) = 30°

m (A ABD) = 90° - 30° = 60°die djb [3]d 00 0c 0a (The req.)

[b] V AB=AC

m(AB) = in(AC)

m (A AEB) = m (A AEC)
[aj AB is a tangent-segment

MA 1 AB

In A MAB :

m (A AMB) = 180° - (90° + 30°) = 60°

m (A MAB) = 9
(Q.E.D.)

0°

[a] Q perpendicular 9 bisects

©equal

[b] XA 9 XB are two tangents to the circle

XA = XB

In A ABX

m U XAB) = m (A XBA) =

9  ABCD is a cyclic quadrilateral

m (A BAD) + m (A DCB) = 180°

m (Z BAD) = 180° - 125° = 55°

From (1) and (2):

m (Z XAB) = m (Z BAD) = 55°

/. AB bisects Z DAX

180°-70°
= 5

2

(Q

I
m (Z ADC) = -;E ni (Z AMC)

(inscribed and central angles subtended by AC)

m (A ADB) = 1 X 60° = 30°

[b] In A ABD: v AB=AD

m (A ABD) = m (A ADB) = 30°

m (A A) = 180° - 2 X 30° = 120°

m(AA)-rm(AC)= l20°-h60°= 180°

(The req.)

5° (1)

(2)
ABCD is a cyclic quadrilateral. (Q.E.D.)

.E.D.)[a] Z CBE is an exterior angle of the cyclic

quadrilateral ABCD

m (Z ADC) = m (Z CBE) = 85°

.  m(A ADB) = i- m(AB)= i x 110° = 55°

.'. m (A BDC) = 85° - 55° = 30° (The req.)
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